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PREFACE 


The Standard Service Arithmetics, of which the present book is 
for the seventh grade, is a main unit of an organized undertaking 
known as the Standard Mathematical Service. Fuller detail both 
as to the larger program and the series of arithmetics may be seen 
in the prefaces to the texts for Grades Three, Four, Five, and Six. 

For the reader’s convenience the salient features of the Series 
in general and of this volume in particular are briefly listed here: 

(1) To secure a sound start for each half-year’s work, the text 
provides carefully built diagnostic pre-tests and inventories of 
basic essentials (pp. 1-17 and 191-213) with a body of correlated 
re-teaching and remedial units (The Self-Help Study and Practice 
Lessons, pp. 387-469). Thus the text provides material which 
makes it practical for the busy teacher to conduct remedial work 
on the basis of individual needs. 

(2) To guarantee genuine mastery from the start, new topics 
are developed gradually through multiple and varied models, 
always with due regard to vocabulary, illustrations, and explana- 
tions (see, for example, pp. 34-38, 61-67, 79-87, 115-149). The 
teacher is requested to make an unusually critical study of the 
instructional sections of the book. Such a study will reveal not 
perfect teaching but substantially successful teaching. Difficulties 
for the young learner are not lightly passed over. Questions to 
facilitate the ‘‘active attack” on the part of the pupil are liberally 
used. The text claims to be a learning instrument as well as a 
drill and problem book. 

(3) To review and to organize items of knowledge and skill 
previously learned as isolated units, scrupulously calculated drills 
and reviews are provided for both skill-building (e. g. pages 34- 
40, 438-46, 95) and skill-holding (e. g. pages 41, 51-53, 58, 128-129). 
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(4) As means of arousing pupil interest, the following motivating 
devices are systematically used: (a) ‘Competition with nation- 
wide groups of pupils of similar grade through standards objec- 
tively obtained (the Self-Testing Drills and Problem Scales, pp. 
24-29 and 32); (b) competition with one’s own past record (pp. 
24-29); (c) prevention of initial discouragement through leisurely 
attack and mastery of new things (pp. 34-38, 61-67, 79-87, 144- 
147, 242-247); (d) persistent use of the principle of ‘‘awareness of 
success or failure at the time of learning” through Self-Testing 
Drills, Problem Scales, and other self-measuring devices; (e) 
variety in forms and types of drills and problems (pp. 28, 41, 52-53, 
71, 91-93, 141-142); (f) socialized approaches to new topics pre- 
sented (pp. 79, 90, 101, 119, 1382, 245-246, 323). 


(5) To arouse a personal sense of responsibility for learning, 
provision is made for an active, critical, self-reliant attitude toward 
arithmetic (pp. 2-3, 17-19, 23, 24-25, 32, 49, 56-57, 171-174, 213, 
387, 467). 


(6) To aid in mastering problem-solving there are definitely 
designed and consistently related lessons on problem study, 
problem analysis, and estimating and judging results (pp. 29-31, 
171-174, 217-218, 369-370). 


(7) To stimulate and facilitate self-remedial efforts of pupils, 
there is a persistent and consistent measuring and recording of 
individual achievement, with plainly keyed remedial material 
. (See Chapters I and V, pp. 387-469, and the Self-Help Index). 
This material is available throughout the year at any time an 
individual weakness is revealed. 


(8) To train the pupil into habits of using his book as means of 
discovering his own needs and of doing for himself the things that 
will meet those needs, a definite technique is provided (pp. 17-19, 
23, 35, 187-189, 191-192, and the Self-Help Index). 


(9) To prevent so far as possible the need for corrective arith- 
metic, special guidance is giver to guard the pupil against the 
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known causes of common errors and bad habits (pp. 56-57, 133 
171-173, 235-241, 281, 337-338). 

The itemized major reasons for devoting a generous volume to 
each grade, which may strike some as a rather radical departure 
from traditional book-making for school arithmetic, are cited 
fully in the earlier books of this series. For convenience, these 
reasons are briefly stated here: 

I. Specific learning demands for expansive treatment. Compres- 
sion of subject-matter in a text that is actually to be used as a 
learning tool by children is fatal to the end desired. Specific 
difficulties cannot be ignored and explanations cannot be presen- 
ted briefly if the child mind is to grasp the ideas. 

(1) Step by step, development of the real difficulties of each 
new topic and process, so copiously exemplified, illustrated, and 
practiced as to be continually within the child’s easy grasp. 

(2) Chatty and informal silent reading exercises. This material 
clearly makes for bulk, but classroom use of the Standard Service 
Arithmetics has demonstrated the value of these exercises. They 
have been shown to be a marked factor in pupil appeal, in making 
the pupil feel that he is an actual partner in the learning process 
instead of a passive object of the teacher’s efforts. 

(3) Specially designed lessons to assist the child in acquiring 
skill in problem-thinking, problem-solving, and problem-checking. 

(4) Every effort has been made in the problems of this text 
to present a complete problem situation with its full social setting, 
rather than to offer mere verbalized examples. The individual 
problems throughout the book therefore bulk greater than is 
usually the case. 

(5) A series of drills for rapid oral work on fundamental 
skills and important ideas are set in ‘“‘boxes.’’” Experience has 
demonstrated the value of this scheme because of its attractive- 
ness and convenience in handling. 

(6) There are chapter summaries furnishing quick test-surveys 
of pupil-mastery of the main ideas of arithmetic. The thought, 
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judgment, and fact basis of arithmetic, often slighted, is given an 
organic part in this text. 


II. Demands of individualizing instruction and provision for 
optional work. A rightly constructed text may greatly aid the 
teacher in the problem of dealing with individual differences. This 
text seeks to render such assistance in two main ways, Vi1z.: 

(1) By careful gradation of content to meet by easy stages the 
diverse abilities present in typical classrooms. This undertaking 
provides also for the superior levels of ability. 

(2) By scientifically built diagnostic exercises continually 
reviving the essentials of previous years, the items of which are 
keyed into the units of Self-Help Study and Practice Lessons. A 
Self-Help Index, designed especially for pupil use, directs the 
pupil to crucial study and practice articles which he may use 
when his work on the Self-Testing Drills and other measuring 
devices shows him his ‘weak spots.” 


III. Mechanical demands of a working text. Any attempt to 
cut down the number of pages of a book through undue com- 
pression of the subject-matter must result in the sacrifice of ap- 
pearance and of convenience in the actual use of the material. 
Attractiveness and workability have always been the first con- 
siderations in the building of these texts. 


(1) To make plain to both teacher and pupil the plan and the 
“flow of the organization” there are (a) chapter headings of 
large units; (b) center headings of large sub-units, and (c) 
numbered article titles for smaller sub-units, with parenthetical 
phrases suggesting how to handle these articles in the class-rooms. 

(2) Thirty standardized Self-Testing Drills for maintaining 
acquired skills. The typographical arrangement essential to the 
proper presentation of this material with its standards and 
explanations necessitates space. 

(3) The explanations and standards necessitated by fourteen 
standardized Problem Scales demand space. 


PREFACE vil 


(4) Much care and space are given to pictorial, diagrammatic, 
and graphic aids to clearness and insight. 


The foregoing list of space demands reveals the inherent need 
for more generous texts of arithmetic than are commonly available. 
Through years of patient, intensive, experimental study the 
authors proved to themselves that a genuinely modern treatment 
of arithmetic, based on the scientific findings of the last decade, 
demands leisurely and expansive development. They were then. 
faced with a critical question: Should they attempt to compress 
their treatment into books of the conventional size, or should they 
break with tradition and present the work in the manner dictated 
by their findings? 

The decision made is evident from an examination of the 
Standard Service Arithmetics. In the minds of the authors there 
could be no thought of trimming the final product to the dimen- 
sions and character of the customary reference-book type of text, 
thereby discarding the results of careful investigations made over 
a period of years. 

Experimental use of the general scheme and the various devices 
of the Standard Service Arithmetics in a large number of classes 
widely distributed over the country proves that expansive treat- 
ment takes not more but less time than condensed textual material. 
The authors therefore lay heavy stress on the fact that expansive 
treatment increases the rate of progress while decreasing both 
the difficulties and the failures. 

The Standard Service Arithmetics were made for, and largely in 
and by the nation-wide American public school. A large number 
of courses of study representing as many well-distributed sections 
of the country were canvassed for the basic, staple topics of 
seventh-grade arithmetic. If topics desired by certain seventh- 
grade teachers are not treated here, it is because they are not 
among the basic topics of nation-wide use in arithmetic. 

There is at present wide disagreement as to what may be re- 
garded as the best content of seventh-grade arithmetic. It is 
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agreed however by all courses of study and by all competent 
experts in this field that the main functions of seventh-grade 
arithmetic must be the following, which this text has made its 
prime objectives: 


I. A genuine insight into and a real skill in the four fundamental 
processes with whole, fractional, decimal, and denominate numbers 
and with percentage and simple interest relations. 

II. A real power of application of the foregoing processes to 
social and simple industrial and commercial situations. 

III. A genuine though informal start toward a working con- 
trol of the formula, the equation, and of the rudiments of intui- 
tional and practical geometry. 


Specific attention is given in this text to the seventh-grade 
function of weaving together into an organized general mastery 
the numerous items which the pupil has learned separately as 
distinct units. The technique of this solidifying function is found 
in the distributive rapid oral drills, the Self-Testing drills, the 
Problem Scales, and the numerous topic, chapter, half-yearly, 
and yearly summaries. 

For average pupils this book will be found relatively self-suffi- 
cient, needing only in rare instances, well outside the province of 
a single text, support from independent drill and test services. 

The authors invite especial attention to the technique employed 
to guarantee that the year’s work be started right and that it be 
properly closed. Every effort has been put forth to make the 
pupil realize that everywhere and always it is his learning, his 
arithmetic, his power to do that are the objects of his concern. 
The treatment builds on the tenet that learning is personal. 


The authors’ acknowledgments are herewith made to the teach- 
ers and administrators, unnamed here only because their number 
runs to hundreds, who generously aided in passing this material 
through the refining fires of classroom experimentation. 
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SEVENTH-GRADE ARITHMETIC 
PART ONE 


CHAPTER I 


TESTS OF ABILITIES BASIC TO SEVENTH GRADE. 
LEARNING TO USE YOUR BOOK 


1. Uses of Arithmetic. (Ciass Work.) Why should 
seventh-grade pupils be expected to study arithmetic? Do 
you think the only reason for teaching this subject in 
the seventh grade is that many pupils find it interesting 
and like to work problems and examples? Is arithmetic 
used very much by business men and women, or is it a 
subject that is never needed after a pupil leaves school? 

How successful do you think a person could be if he could 
not even add and subtract accurately? Look at the pictures 
on the opposite page. Do they suggest some uses of arith- 
metic in life outside of school? 

Most of you in a few years will ask some business man 
to employ you so that you can earn your own living. It is 
. well known that business men prefer to employ boys and 
girls who can do arithmetic well. That is, the mastery of 
arithmetic helps you in securing and holding a worth-while 
position, and skill in arithmetic often helps to make pro- 
motions in the business world more rapid for the person 
who has such skill. In managing our own money matters, as 
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2 REVIEW TESTS 


well as in earning a living, we need to be able to work arith- 
metic accurately and easily. 


TESTING YOUR ARITHMETIC ABILITY 


2. Getting a Good Start in Seventh-Grade Arithmetic. 
(Cuass Work.) You can see that there is little use in learn- 
ing new ways of doing work and new ideas in arithmetic 
until you are sure that you understand thoroughly the im- 
portant things you have already studied before reaching the 
seventh grade. Therefore, the first thing to do is to judge 


MY TEST RECORD your own ability in arithmetic. 


This you can do by taking the 
three Location Tests given in 
a Arts. 8, 4, and 5, and the tests 


on certain other important things 
in arithmetic (Arts. 6 to 12). 
After each test there are ‘“‘stand- 
ards” by which you can decide 
whether you need to do some 
reviewing or whether you are 
ready to go on to new work. 
You may find it interesting 
and worthwhile to keep a com- 
plete record of your scores on 
the tests and of your needed review work as shown by your 
scores. Such a record will help you to know at any time 
exactly the ‘spots’? on which you need more study and 
practice in order to do good seventh-grade work. The 
time given in class for review may not be all that you need. 
Your Test Record will guide you in doing extra review — 
work. Even after all the tests have been completed, some 
of these things you have been tested on may still trouble 
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you as you go on into the new work of the seventh grade. 
Your Test Record will always show you just where you were 
weak in arithmetic when you began seventh-grade work. 

There are a number of kinds of records you might make. 
The picture shows how one boy kept his complete record 
of review tests. If you need extra study on certain ‘‘spots’’ 
that trouble you, start as soon as you can to do all of the 
extra studying and practicing that are necessary to put 
those “‘trouble spots” out of your way. 

On pages 387-469 you will find Self-Help Study and 
Practice Lessons that will give you just the review work 
you may need to overcome your “‘trouble spots.’”’ Turn 
now to page 387 and read Article 212. 

You are not asked to spend any time on unnecessary 
review work. If you are up to standard, you do not 
need restudy. While others are spending time on needed 
review, spend your time in useful ways. Here are some 
suggestions: (a) Work on some other school subject on 
which you need review. (b) Get started on the reading of 
some good book. (c) Look through your arithmetic text 
to “survey” the year’s work. 


3. A Location Test in Integers. (WritreEN Work.) 
Your standing on the test on the next page will “‘locate’’ 
your ability in the addition, subtraction, multiplication, 
and division of integers, or whole numbers. 

If you reach the standards given in the table which 
follows the test, you need not spend time in reviewing 
integers. If you fall below the standard given for any one 
of these processes (addition, subtraction, multiplication, 
and division), you should study all of the articles suggested 
for that process in the right-hand column of the table on 
page 5. These articles are on pages 388-409. 
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Notice that you find your standing on each of the four 
processes separately. Thus, your answers to Examples 1, 
6, 8, and 13 will give you your score in addition. If you 
do not work at least three of the examples correctly, you 
will need to review addition of integers. 

Directions for the test: You will be allowed 20 minutes to 
work the 16 examples. Number your papers correctly and work 
the examples in order. Copy examples when necessary. Wait 
for your teacher to say ‘“‘Go!” before beginning to work. 

After your teacher says ‘‘Stop,” she will read the answers. As 
your teacher reads the correct answers, mark each correct answer 
with a “C.”? You can then count up your score and see what 
review work you need, if any. Every example you work correctly 
counts one. 


LOCATION TEST NO. I 


1 


6454 Multiply: Subtract: 49)44443 
9789 6749 13725 
647 86 8267 
1065 my 
4156 
ae 6. 7. 8. 
5. 572 Multiply: 996 
Subtract: 899 853 7076 
62725 8735 709 124 
34459 3156 an 2097 
3858 4428 
9. 10. anak 12. 
58)470308 Subtract: Multiply: Subtract:. 
95370 7216 126919 
26704 379 


2 


3 


4 


48529 
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13. 14. 15. 16. 
346 607)3157007 Subtract: Multiply: 
917 159757 5398 
389 86978 453 
645 Poa: 
959 


STANDARDS FOR Location Trst No. I 
GuIpDE To Review Work 


a ees ARTICLES FOR STUDY 
eer 

A % + | (Youshould do the work 
PROcESS EXAMPLES z 2 80|/in these articles if you 
& 5 | fall below the standard 
mA =|for any process. See 

S| pages 388-409.) 

ADDITION 1, 6,8, 13 3or4| Arts. 213-217 


4or5| Arts. 218-222 
3or4| Arts. 223-228 
2or3| Arts. 229-235 


SuBTrRacTIon |3,5,10,12,15 


MULTIPLICATION|2, 7, 11, 16 


DIvisiIon 4,9, 14 


w | aN | on | aN | PossIBLE SCORE 


4. A Location Test in Fractions and Mixed Numbers. 
(WrittEN Work.) The test on the next page is like the 
one in Art. 3 except that this test will ‘locate’ your ability 
in fractions and mixed numbers. . 


Directions for the test: You will be allowed 20 minutes to work 
the 16 examples. Wait for your teacher to say “Go!” before you 
begin work. Copy and work the examples in order. Number 
your examples correctly. 

After your teacher says ‘“‘Stop,’’ she will read the answers. 
Count up your score; then look in the table of standards and see 
what processes, if any, you need to review. 
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LOCATION TEST NO. II 


i, 2. Subtract: a: 4, 5. 
63 14+ 2x$ 422 9 +33 
9 83 
3 
te 6. 7. 8. 
; 4 of 33 32+9§+$411+43 18-113 
9. Subtract: 10. athe 12. 
174 162 62 +23 5zs XS 
92 112 
did gi 
7 
13. 122 14, Subtract: 15. 16 
62 112 44x34 qs +24 
21 83 
7} 
14 


STANDARDS FOR Location Trst No. II 
GuIpE TO Review Work. 


ARTICLES FOR 


Srupy 
PROCESS EXAMPLES 


SrANDARDS 
(Number you 
should get right.) 


(If you need re- 
view, see pages 
415-435.) 


Arts. 239-247 
Arts. 248-252 
Arts. 253-262 | 
Arts. 263-267 


ADDITION Ved SLOSIS 


SUBTRACTION 2, 8, 9, 14 


q 
a=] 
° 
do 
mM 
& 
a 
oe 
— 
n 
nD 
2) 
Ba 
4 
4 
4 


MULTIPLICATION|3, 6, 12, 15 


DIVISION 4,5, 11, 16 


uN 
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5. A Location Test in Decimal Fractions. (WRITTEN 
Work.) Below is a test on decimals similar to the Loca- 
tion Tests you have already taken on integers and frac- 
tions. Use the table of standards on page 8 to “‘locate”’ 
your ability in decimals and to see whether you need fur- 
ther review of any of the four processes with decimals. The 
table also shows you which articles you should use if you 
fail to reach the standards. 


Directions for the test: You will be allowed 20 minutes to work 
the 15 examples... Number your paper correctly, make your 
figures easy to read, and work the examples in order. Wait for 
the teacher to give the signal, ‘“‘Go!”’ 
LOCATION TEST NO. III 

1. Copy and find the sum: 8.23, 3.24, 8.88, 3.26 

ZeOpy ONdadd: ».o1, 484, .21,"..06; 20 

3. Find the difference of 12.514 and 7.198. 

4, Subtract: 1647.76 —695.97 


5. Find the product: 6. vie 8. Multiply: 
67.03 24)120.96  2.39)62.14 492 
4.8 9.8 
9. 10. Multiply: ii 12. Subtract: 
12.624 +4.8 79.4 57) 28.272 82.943 
5.07 ; 38.769 
13. Multiply: 14. Subtract: 15. 
38.65 1238.33 81)4811.4 


8.17 940.95 
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STANDARDS FOR LocaTion Test No. III 
GuImDE TO REviEw WorkK 


ARTICLES FOR 
Srupy 


PROCESS EXAMPLES (If review is 
needed, see pages 


436-438.) 


STANDARDS 
(Number you 
should get right.) 


a 
PI 
iS) 
12) 
M 
=I 
4 
es) 
— 
nD 
nN 
fo) 
AY 


Art. 270 
Art. 270 
Art. 271 
Art. 272 


Hm | bo 


SuBTRACTION _ |[3, 4, 12, 14 
MULTIPLICATION]5, 8, 10, 13 


DIvisIon 6,.7,.9, 41, 15 


oul] 


TEST ON TABLES OF MEASURE 


6. Test on Knowledge of the Tables of Measure. (Wnrit- 
TEN WoRrK.) In each of the first 10 examples select the one 
of the five possible answers which makes a true statement. 
Number your papers correctly and write after each number 
the answer you select for that statement. 

Time allowed: 8 minutes. 


1.30 oz. are about: _ 1} Ib. 12 1b. (2 lbsaeln 
3% |b. 

2.18 pk. are: 144 qt. 108 qt: 90 qt. “72equ 
36 qt. 

3. 20 T. are: 4001lb. 20001lb. 4000 1b. 20,000 lb. 
40,000 lb. 

4. lo gal. are: 30 qt. 45 qt. 60 qt. 75qt. 90 qt. 


5. 1800 yd. are about: mi. 4¢mi. 2-mi. 1 mi. 


2 mi. 
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6. 5sq. ft. are: 60sq.in. 600sq.in. 620 sq. in. 
720 sq. in. 7200 sq. in. 


Te 2.0uare:. ee S-pK. —75:pt.. 5 Go qt. _-8 qt... 16 ot: 


8. 1 cu. ft. equals: 27 cu. yd. 144cu.in. 4 cu. yd. 
i228 cuzin  ©12:cu. in: 


9. 24 ft. are: 30sq.in. 25in. 30in. 42in. 4 yd. 


10. 640 A. equal: 1 sq. mi. 2 sq. mi. 3 sq. mi. 
4sq.mi. 5 sq. mi. 


Write as your answers for Examples 11-20 the numbers 
which should stand on the dotted lines. Be sure to num- 
ber the examples correctly. 


Bl 7 hie ees quarts: pt 

Poel Doin. 8 {teeter in 
PSeeSU) DK, sl se bu. pk. 
Tare. ON. in. 

voeecet. 1000 Ibx=ae. Ib. 

Ge UG are VO se ee ft. 
27-219) Min. 12. ee hres. min. 
Lore 250 be =... Calan qt. 
1Oedlbs 22:0Z-=5 1b... OZ. 

ZO MAL G as.iti=— 0 Vd.95 ft. 


If you did not get at least 12 of these examples correct, 


study the Tables of Measure on page 470 and use the Self- 
Help Lessons in Arts. 274-275. 
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TEST ON DENOMINATE NUMBERS 


7. Test of Your Ability to Use Denominate Numbers. 
(Written Work.) This test will show you your “‘trouble 
spots” in denominate numbers, if you have any. 

After you have finished the examples, look over your 
answers a second time to make sure that they are in 
proper form. Time allowed: 20 minutes. 


Change the numbers in 1 to 4 to the best form for answers. 
24 tt. 17 in: 2. 3 ib. 20 oz. $..3. hr 72a 
4. 3 hr. 65 min. 80 sec. 


Work Examples 5-16. Answers must be in reduced form. 


5. 6. 7. 8. 
4 ft. 6 in. Subtract: Multiply: | 6)14 min. 12 sec. 
24.0 5.10, 4 yd. 1 ft. 4 lb. 9 oz. 
be teeL iin: 2 yd. 2 it. 4 
sit.n 2 10 

he LOe abil 12. 

Subtract: 3 pke4iat. .-4)2ydi1 ft. Multiply: 
5 gal. 6 qt. 3. 1bao Ine 
2 gal. 2 -qt. 4 pk. 4 
2 pk. 3 qt. 
iB 14. 15. 16. 

3 gal. 3 qt. 6)1ll qt. 1 pt. Multiply: Subtract: 
2 gal. 1 qt. 1 pt. 4 bu. 3 pKa ombs 


4 gal. 2 qt. 1 pt. ‘i 2 lb. 10 oz: 
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If you missed more than one example in any process, 
use the following as a guide for study: 


Process Examples Articles for Study 
Correct Form for Answers 1 to 4 275 


Addition 5,10,and13 276, 277 
Subtraction 6, 9, and 16 278 
Multiplication 7,12,and15 279 
Division 8,11,and14 280 


TESTS ON PERCENTAGE 


8. Test on Changing Forms. (WRITTEN Work.) Write 
as your answer to each of the 16 examples below, the num- 
ber which ought to be on the dotted line. Number the 
examples carefully. 

Time allowed: 5 minutes. 


beeen 9. 3 =........% 

gem al) et % 10). 17D eee % 
SOUR =. (fraction) 11 et oe % 

ABE = 20S % 13.3327 = (fraction) 
5.164% =..1. (fraction) 18, li =e. % 
6.irho=------- % 145 66% =... (decimal) 
1p OA pa eee (fraction) 15.-122% =........ (fraction) 
S01 2.. % 16.42% =... (decimal) 


If you had fewer than 12 examples correct in 5 minutes, 


use the Self-Help Lesson in Art. 287, pages 450-452. 
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9. Judgment Test in Percentage. (WritteEN Work.) 
Five ways are shown for working each example. Only 
one of these ways is correct. Write as your answer the 
letter of the correct way. Do not work the examples. 

Time allowed: 7 minutes. 


1. What is 6% of 897? 


(a) (0) (c) (d) (e) 
897 .06)897 897 897 39,6 or 897).06 
x.6 x .06 x .006 


2. 89 is what per cent of 766? 


(a) (0) (c) (d) (e) 
766 788 or89)766 766 766—89 8%; or 766)89.00 
x .89 x89 


3. Find 54% of 435. 


(a) (b) (c) (d) (e) 
435 435 435+521 435 .0525)435. 
«525 x .0525 «5t 


4. What per cent of 386 is 655? 


(a) $35 or 386)655.00 (b) 386 (c) 386 
x .655 6.55 
(d) £88 or 655)386.00 (e) 655-386 
5. What number equals 140% of 845? 
(a) (0) (c) (d) (e) 
845 845 149 or 845)140. 845 845 or 140)845 


x .140 x 140 x 1.40 
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The Self-Help Lesson in Art. 291, pages 457-460, gives 


more practice on examples like those on page 12 for pupils 
who had difficulty with the judgment test. 


10. Calculating Percentage. (Written Work.) Work 
the following examples. Take time to look over your 
answers after you have finished to make sure that they 
are correct and in good form. 

Time allowed: 15 minutes. 


. Find 8% of $5000. 

. 34 is what per cent of 85? 

. Find 54% of $3600. 

. What per cent of $3650 is $226.30? 

. What number is 120% of 460? 

. 420 is what per cent of 350? 

. Find 44% of $2500. 

. 2.6 is what per cent of 260? 

. If 700 =100% of N, what number equals 84% of N? 


onrneee&#hlrt: wo NH 


Je) 


10. If 2460 equals 100% of a certain number, what per 
cent of the number does 320 equal? 


If you did not get at least six examples correct in fifteen 


minutes, study the explanations and work the examples in 
the Self-Help Lessons, Arts. 288, 289, 290, 292. 
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MENSURATION 


11. Informal Test in Mensuration. (Ciass Work.) 
Several answers are suggested for each example below. 
Select the best one as your answer. 


1. Find the area of Figure I below. 

Answer (a). The answer is 8 yd. 
8 yd. is correct, because to find 
the area of a rectangle we multi- 
Aft. ply the base by the altitude. An- 
swers should be named; so the 
area is 8 yd. instead of 8 ft., be- 

2yd. 
Fie. I cause yards are bigger than feet. 


Answer (b). The area is 8 sq. yd. 
Area is measured by square units; so the answer is 8 sq. yd. 
Answer (c). The area is 24 ft. Dimensions cannot be 
multiplied until they are expressed in the same unit; so 
2 yd. should be changed to 6 ft. When this is done, we 
get 24 ft. 
Answer (d). The area is 24 sq. ft. Express both dimen- 
sions in the same unit (ft.). Multiply. Area is expressed . 
in square units. 


2. Find the area of Figure II below. 

Answer (a). This is a ‘‘trick’’ example 
which cannot be worked because the 
length of only one side is given. 

Answer (b). The area is 6 sq. in. To 
find the area of a parallelogram we take 
2 of the base times the altitude. 3 of 3X4 is 6. The name 
of the answer is ‘‘sq. in.,”’ because the dimensions are given 
in inches. 
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Answer (c). The area of the figure is 12 sq. in. To find 
the area of a parallelogram multiply the base by the alti- 
tude when both of these dimensions are expressed in the 
same unit. The answer will be expressed in square inches, 
because areas are always measured in square units. 


3. Find the area of Figure ITI. 

Answer (a). This is another example 
which cannot be worked, because we are 
not told which side is the base. 

Answer (b). Area is 20 sq. ft. We find 
the area of a right triangle by finding 4 
of the longest side times the next longest side. 5 and 4 are 
the longest and next longest sides. 

Answer (c). The area is 12 sq. in. Find the area of a 
right triangle by taking 4 of the base times the altitude. 
The answer is expressed in sq. in., because the (’) is the 
short way of writing inch or inches. 


Eira. LE 


Answer (d). The area is 6 sq. ft. (’) means foot or feet. 
The way to get the area of a right triangle is to find one 
half the product of the base times the altitude. 

4. Find the area of Figure IV. 

Answer (a). This example 


cannot be worked, because we y <5 

do not know the length of the ee 

line AB. B aa Cc 
Answer (b). The example a ae 


cannot be worked, but the 
reason given in (a) is wrong. The real reason why it can- 
not be worked is that the altitude and the base are not 
expressed in the same unit. 
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Answer (c). The area is 34sq.yd. We find the area of 
any triangle by taking 4 of the base times its altitude 
when these are expressed in the same unit. Thus: 3 of 
5 yd. x$ yd. equals 33 sq. yd. 

Answer (d). When base BC is expressed in feet, the area 
in sq. ft. equals 4 of 154. The answer is 30 sq. ft. (Can 
answers (c) and (d) both be correct? Notice that one is 
expressed in sq. yd. and the other in sq. ft.) 


5. Find the volume of Figure V below. 


Answer (a). We have never been taught 


to find the volume of solids like Figure V; 
3 so of course we cannot work the example. 
| a Answer (b). The volume is 24 sq. ft. 

pee To find the volume of a rectangular solid 


Ria. V¥ we multiply length times width times 

height. Volume is expressed in square 

units just as area is; so the answer to the problem must be 
in square feet. 


Answer (c). We cannot find the volume, because we do 
not know what the figure represents. 


Answer (d). The volume is 24 cu. ft. In finding the 
volume of a rectangular solid, use the rule volume = length x 
width Xheight. Remember that in finding volumes all 
dimensions used must be expressed in the same unit, and 
volume is measured in cubic units. 


A careful study of Self-Help Lessons, Arts. 281 to 285, 


pages 446 to 450 will help to keep you from making such 
foolish answers as many of those given above. 
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CHECKING 


12. Informal Test in Checking. (Wrirren Work.) 
Some of the answers to the examples below are wrong. 
If by checking you find any printed answers which are 
wrong, give the correct answers on your papers. 

Time allowed: 10 minutes. 


Te 2. oe 4. 
786 Subtract: 807 TiSe, 
347 43218 _ 208 2.4)17.581 
21 7142 6465 
831 47076 16140 
es 167865 
aot 6. ih 8. 
5. 314 61.03 64 
Subtract: 400 42.6 39)23556 
432.98 72 36608 
2.1.4 632 12206 
4808.4 89 24412 
1517 2599.868 


If you have forgotten how to check, turn to the Self- 


Help Lesson, Art. 236, pages 410-411. 


LEARNING TO USE YOUR BOOK 


¥ 13. A Word to Seventh-Grade Pupils. (Stent 

Reapinac.) In studying any school subject it is 
} important for you to know how your textbook is 
to be used. The facts on the next two pages will 
help you to use your arithmetic book in such way that it 
will be most helpful to you. 
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First: This book is divided into chapters. You are now 
studying Chapter I. Each chapter has a title which tells 
you what main topics are to be discussed. Look through 
Chapter II and see what work is taken up in that chapter. 
On what page does Chapter III begin? Chapter IV? Chap- 
ter VII? What does Chapter V cover? 


Second: Each chapter is divided into several ‘‘articles,”’ 
numbered in black-faced type at the left of the page. 
These numbers are called article numbers. 

You are now reading Article 13. Each article has a 
title. Article 13 is called ‘“‘A Word to Seventh-Grade 
Pupils.” Find Article 50. On what page is it? What 
is its title? What are the page and title of Article 93? 

Notice that after the title of each article there are some 
words in parentheses. Thus, the full title of Article 13 
is A Word to Seventh-Grade Pupils (Strent READING). 
The words in parentheses (SILENT REaprNneG) tell you how 
the article is to be studied. Find an article that is marked 
“WRITTEN WoRK.” 

“Written Work” means that you will work alone with 
pencil and paper. ‘Class Work” means that your teacher 
will probably have a class discussion of the article. ‘Silent 
Reading” means that you will study the article by yourself 
and be ready to answer questions about it or to ask your 
teacher to explain anything that you do not understand. 

There are several other kinds of titles in parentheses in 
this book. They will tell you in each case how the article 
is to be used. 


Third: At times you will have to look back and review — 
an article that you have already studied. Look now at 
Article 24. Do you see that it tells you to turn back to 
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Article 22 which you will already have studied when you 
get to Article 24? 


Fourth: Spend a few minutes looking through this book. 
Do you find some of the New-Work signs like the one at the 
beginning of this article (page 17) and Article 21 (page 34)? 
Why do you suppose these signs are used? 


Fifth: The Self-Help Index, beginning on page 471, is 
intended to help you to find quickly articles or sections of 
work to review whenever some sort of example or problem 
causes you trouble. Turn now to page 471 and read Article 
295 carefully. 
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14. Cumulative Review of the Ideas of Arithmetic. 
(CLass oR WritTEN Work.) In this review work are a 
number of things about arithmetic that were not included 
in the tests you took in this chapter. It is important for 
you to know them. Supply the right word for each blank. 

Use the Self-Help Lessons (pages 387-469) when you need 
to. Thus, for Examples 1 to 8, use Article 238. The art- 
icle numbers following the other examples give the Self- 
Help Lessons that will help you in this review. 


2 
3 
4 
5. The result in multiplication is called the —.............. 
6. The number which is multiplied by another is known 
h 
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7. In the example 675 +25, the 675 is the... and 
tner25- is: thei. we: 
8. The result in division is called the................ 
9. Remainders in division can be expressed as...............- 
a) es Bates ee (231) 
10. A rectangular solid has... dimensions. (285) 
11. To find the average of 5 numbers, first find their 
_ eee and then divide it by_............ (238) 
12. The dimensions of a rectangular solid are... ; 
ie ean SANA 8 betes See Ws (285) 
13. A figure which has four square corners and four 
equal sides is called a............... (282) 
14. In the fraction ¢ 00.15 ‘the 22 seen and 4 is the 
3 ae (238) 
15. Fractions must have the same................ before they 
can be added or................. (249) 
16. \Thes ea ae of a fraction shows into how many equal 


parts a whole is divided, and the.._......... 
shows how many of these equal parts 


A are being taken or used. (238) 

BZ 17. To divide by a fraction, multiply 
byeitste ee (264) 

CL 18. A drawing used to picture facts, 
like the one at left, is called a... 

Dr 19. To change the form of a fraction 
without changing its................ , multiply ~ 

Ona. Doth a teeees by the same number. (240) 


20. The sum of the sides of a rectangle is called the 
pa No of the rectangle. (282) 
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21. Area is always expressed in............... units. (283) 
22. “Of” with fractions means... (254) 
23. Dimensions must be in the same................ before 
multiplying to find... OPES, tas} (283, 285) 


24. The statement 1”:10 mi., means that a distance of 
50 miles would be represented in a drawing by a line................ 
inches long. 


25. When two or more fractions have the same denomina- 


tor, they are said to have 4................ denominator. (238) 
26. (a) 4% 18% =... %. 
(b) What is the average of 6%, 8% and 10%? 
27. In the following numbers: (238) 
(Gs, CAAT Es Gia ase ma eee (ey 65 (is tee eee 
(b) 5 is an integer or a (d) 33 189.8 See eee 
Se eS ee (6) 2016 an yes es ee, 
28. Fractions in answers should be in............ terms. (242) 
29. Cancellation is possible in... aud Sore ee of 
icuions,¢ Dut Not in). a Oneal = ce 
30. To change a mixed number to an improper fraction 
aS the whole number by the............. add this product 
£0 the... , and write the sum over the... (256) 
31. When a whole number or a fraction is inverted, the 
resulting fraction is called the... of the number or 
fraction. (238) 
32:5 is written mn__........... form, seven-tenths is written 
in word form; and .7 is written in................ form. (287) 
33. Volume is expressed in.............. units. (285) 


SABO DU. IS ato et number. (238) 
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35. There are as many decimal places in a product as 


there are in the................ and sthe..§ oees together. (271) 
36. To divide by 100, move the decimal point................ 

- places to the.................. , andvinséris: aes where neces- 
sary. : (272) 


37. To divide decimals, move the decimal point in the 
divisor as many places to the right as are needed to make 


INE CUVISOL 7 A annceeecnes number. Next, move the decimal 
point in the dividend as many places to the right as you 
resinathe. 12s. Place decimal point in the__........ 
exactly above the new decimal point in the... me 
Pividevas YOusdO 10-802 | eee ees (272) 
38. Before a bank check can be “‘cashed,” it must be 
rete cs. on the back. (294) 
39. At the end of each month a bank gives you a record 
of deposits and withdrawals called a... (294) 
40. Savings banks pay............... on deposits. (293) 
41. Percentage is a business way of saying ee (287) 
42. An amount by which a bill is reduced for cash, prompt 
payment, or quantity buying is called a... (293) 
43. An article marked at “$1.00 less 40%” actually sells 
POI Seve. . (293) 
44. To find what per cent 6 is of 11,_-..2....... 6 by 11 and 
change the decimal answer to its... form. (290) 
45. Interest is commonly reckoned by the........... (293) 


46. To find what per cent a certain number is of another, 
think wiatces.s.. the one number is of the other. (290) 


TO THE PUPIL 


If you have taken these tests honestly and have done the 
study and practice that you need, you have made a good start 
in your arithmetic work for grade seven. You have done 
much toward learning to help yourself, and that is one of 
the valuable things arithmetic can help teach us. 


Throughout the seventh and eighth grades you will be 
studying about many uses of arithmetic in life. Many 
new ideas, such as interest, commission, formulas, banking, 
etc., will be presented to you. But you should remember 
that first of all you must be able to work accurately with 


numbers. In all these new things that you are learning, 
you will have to add, subtract, multiply, and divide with 
whole numbers, decimals, and fractions. It will do you 
little good to know about interest and areas if you cannot 
accurately work the examples and problems that you will 
have to do. 


The Self-Help Lessons are always ready to explain to you 
the hard spots in working with numbers, and they give you 
practice so that you can become an accurate worker. Don’t 
neglect to help yourself when your work on the Self-Test- 
ing Drills shows that you are ‘falling down” regularly on 
certain kinds of examples. 
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CHAPTER II 


THE SELF-TESTING DRILLS AND PROBLEM SCALES. 
THIRD USE OF PERCENTAGE. CHECKS FOR 
ACCURACY. ELECTRIC AND GAS METERS 


THE SELF-TESTING DRILLS 


15. Measuring Your Progress in Arithmetic. 
(SILENT Reapina.) Your teacher, your principal, 
and your superintendent of schools spend many 

cot hours during the year making and keeping records 
of the work you are doing. Why do they do this? They 
do it because it is the only way they have of telling whether 
the schools in your town or city are steadily becoming 
better or whether they are ‘‘going down hill.”’ Those in 
charge of your schools want to send you out with the best 
kind of training, so that you will be able to do your work in 
the world to the best of your ability. They can’t tell how 
well they are succeeding unless they keep records of your 
work and watch them closely. 

On a modern dairy farm, the owner keeps records of the 
daily milk production of his cows. Farmers try different 
ways of improving crops and keep records to show which 
methods bring greatest results. Factory managers from 
month to month and year to year consult their charts and 
other forms of records to see whether their sales are increas- 
ing, whether their costs of manufacturing are being cut 
down, ete. 

You know why people in all these different kinds of work 
keep records. They want to improve and to succeed, and 
24 
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they can’t tell whether they are improving unless they know 
their past records. Success in arithmetic is much like suc- 
cess in any other line of work. You must know your past 
arithmetic records and try to beat them. Your teacher 
wants you to make a splendid record, and she is ready to 
help you, but, after all, the biggest thing each of us can 
learn is to help himself. In this book you are given a 
chance throughout the year to find for yourself just what 
kind of work you are doing in arithmetic. You can keep 
a record of your progress from week to week. 

16. Keeping Your Record. (Cuiass Work.) About 
once a week during the seventh-grade work you will be 
given the chance to run an arithmetic race against your 
own past records. Your score will be the rating which 
you earn. If you will turn to Art. 17, Self-Testing Drill 
No. 1, you will see that there are 15 examples and problems 
to be worked. You will be given exactly 15 minutes. 
After you have finished, and your papers have been cor- 
rected, you will look up your rating in the Standards 
given after the problems and examples. Ratings of 7-10 
are very good. Ratings of 4-6 are fair or sUenee but 
ratings below 4 are poor. 

Now look at the Progress Chart on page 27. This shows 
the record of Helen Cole, a seventh-grade pupil in the 
Emerson School, for all 30 Self-Testing Drills of the seventh 
grade. Every time that Helen took one of the drills, she 
recorded her rating on the Progress Chart. At the back of 
your book you will find a blank chart on which you can 
keep your own record. Look at it now and make up your 
mind to keep your record neatly. 

In order to show that you understand how to keep your 
record, answer for your teacher the questions on page 26. 


26 THE SELF-TESTING DRILLS 
QUESTIONS 


1. What is the name of the pupil who kept the Progress 
Chart shown on page 27? How old was she? What school 
and grade was she in? 


2. What was her rating on Self-Testing Drill No. 1? On 
Drill No. 6? On Drill No. 13? Drill No. 25? Drill No. 30? 


3. Did Helen beat her record gn Drill No. 10 when she 
took Drill No. 11? 


4. What do you suppose happened on Drills 17 and 18? 


5. Did Helen improve very much during the seventh 
grade? 

6. How many examples and problems did Helen work > 
correctly on Drill No. 1 in order to earn the rating, 3? 
How many would she have had to have right to earn a rat- 
ing of 6? Of 9? 


Hint: Her rating on Drill No. 1 was 3. Look in the table of Standards 
at the end of Drill 1, Art. 17. How many did she need to have correct 
to earn a rating of 3? Answer the other parts of Question 6 by the use 
of the table of Standards. 


7. On what drills did Helen make her lowest ratings? 
On what drills did she make her highest ratings? 


Now get ready to try Drill No. 1. Read the directions. 
Be sure that you understand these directions. Wait for 
the teacher to give the signal ‘Go!’ Work hard and 
try to make a good record the very first time. After you 
have finished and your teacher has given you the right 
answers, find how many you worked correctly and look 
up your rating in the Standards. Record your rating on 
your own Progress Chart. Always record your first trial 
on the chart. Be sure to correct examples you get wrong 
on your first trial. This will help on the next drills. 
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€+—x=5) SELF-TESTING DRILL NO. 1 


17. Directions. Wait for the signal ‘‘Go!’’ Whenever 
possible, save copying by placing your paper right below 
the example. Copy only when necessary. 

You will be allowed exactly 15 minutes. Work as fast 
as you can without making mistakes. Do the examples 
and problems in order. 

Try to make a high rating on your first drill. Rate your- 
self by the standards at the end of the drill, and mark your 
record on the Progress Chart. 


2. 3. Subtract: 4. Find the dif- 


Ale 
+345=? Find2of4. 1198291 ference of 68535.9 
403856 and 12794.6. 


die 


5. Helen thought that the correct answer to 6. Add: 
1,365,919 minus 580,457 was 785,462. Betty 47.5 


said it was 885,462. Which girl was right? 84.0 
; 836.5 

Ts 8 Multiply: 16.7 

33269.6 +914 =? 8207 673.8 
963 33.4 


9. A discount of 25% is allowed on a bill of $4466.00. 
Find the amount of discount. 


10. Find the sum: 11. Multiply: 
Zit ie 4 ft. 9 in. 
1 ft. 9 in. 8 
bei ie 
2 ft. 3 in. 


12. 75 is what per cent of 300? 


\ 
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13. Do not work this example, but choose the best of 
the three printed answers and write it as your answer. 

15% discount on a bill of $504 is about $150 $75 $40. 

14. Find the area of the square shown at the 
right. 

15.* (a) 44 equals what improper fraction? 

(b) $5 equals how many dimes? 

(c) 18 gal. =how many quarts? 

(d) 624% equals what fraction? 


*To count as correct, each part of Example 15 must be correct. 


<——|4 ft > 


STANDARDS 
Number correct... .|0—4| 5 |6-7 ap |) Os |) ahi 


+To THe TEacHER: Here, asin a few other places, the experimental work showed that it 
was impossible to earn this exact rating. For explanation see the Z'eacher’s Guide Book. 


Correct all errors at once. If your rating on the first trial does not 
satisfy you, turn to the Self-Help Index, page 471, and find articles 
which contain the kind of help you need. 


PRACTICE IN PROBLEM SOLVING 


18. Advice about Problem Solving. (Crass 
Work.) You will find your problem work easier 
if you follow the next three suggestions. 


Suggestion 1. Read the problem several times. As you 
read it, ask yourself the four questions below. 


(a) What does the problem ask for? 
(b) What facts are given? 


(c) What are the right steps or processes to be used? 
(d) What would be a reasonable estimate for an answer? 
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Suggestion 2. Solve the problem and compare your 
estimated answer with the one actually found by working 
the problem. See if the two answers are about the same. 
(Estimating answers in this way will keep you from mak- 
ing foolish mistakes.) 


Suggestion 3. Check your work to be doubly sure that 
you have made no mistakes. 


Problem 1 below shows how you can use the three sugges- 
tions you have just read. Read Problem 1 carefully two 
or three times before you begin work. 


Problem 1. The Brock and Steele Hardware Co. gives 
a 3% discount on all bills paid within 10 days from the date 
of purchase. Mr. E. R. King bought $35 worth of wire 
fencing. Three days later he sent a check in payment of 
the bill. How much did he actually pay? 


Select the correct answers to each of the four questions 
given below and on the next page. 


(a) The date Mr. King paid his bill. 
(b) The amount of fencing purchased. 
1. What is asked | (c) The rate of discount. 
for? (d) How much Mr. King paid. 
(e) The amount saved by paying the bill 
within 10 days. 


(a) Rate of discount allowed for cash 
within 10 days. 
2. What facts are } (b) The amount actually paid. 
given? (c) The list price of the goods. 
(dq) When the bill was paid. 
((e) The amount Mr. King saved. 
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(a) Find 8% of $35 and add this to $35. 
hte (c) Find 3% of $35 and subtract this 
9 amount from $35. 
en! (d) Subtract 3¢ from $35. 

(e) Divide $35 by .03. 


(a) $34.97. 
4. What would be |(b) About $34. 
a reasonable answer < (c) About $1.05 
(a good estimate)? | (d) About $30. 
(e) About $25. 


You can estimate a reasonable answer like this: 3% means 
say: This is about 315. 3/5 of $35 is about $1. $35 less $1 is $34. 


Study the work and the check below and see how closely 
your estimated answer agrees with the correct answer. 


right steps or proc- 


.03 X$35 =$ 1.05 100% —3% =97% 
$35 — $1.05 =$33.95 Ans. 97 X $35 =$33.95 Check 


Note: You have not learned to check percentage prob- 
lems in the way shown above. Do you see that this check is 
really another way of working the problem? Do you also see 
that it is really a check because it uses different numbers and a 
different order of steps or processes? 


Now think out the way to work Problems 2 and 3. Ask 
yourself the same questions that are used in Problem 1. 


Problem 2. A man had $375.50 in the savings bank on 
January 1, 1927. During 1927 he earned $1800 and put 
one-third of it into savings. What were his total bank 
savings on January 1, 1928, leaving out interest? 


Problem 3. The city of Springdale paved an alley 300 
ft. long and 18 ft. wide. How many square yards of paving 
were required? 
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MEASUREMENT OF PROBLEM-SOLVING ABILITY 


19. Getting Ready for Problem Scale No. I. 
(SmLENT Stupy.) In your seventh-grade work you 
are going to take 14 Problem Scales. The next 
= article is Problem Scale No. I. Look at Art. 20 
right now. Notice the Standards on page 34. Notice also 
that each problem or part of a problem has a number 
printed at its right. This number tells you how many 
points you will earn if you solve that problem or part of a 
problem correctly. In Problem Scale No. I you can earn 
70 points by working every problem correctly. 

How many points must you earn to do Superior work? 
How many points to do Average work? Do you think you 
can earn enough points to rate as doing Good work? 

Before starting Problem Scale No. IJ, turn back to 
Art. 18 and study again the questions which you should ask 
yourself each time you work a problem. 


PROBLEM SCALE NO.I © 


20. Problems Using Denominate Numbers. (WRITTEN 
Work.) You can earn 70 points by working the ten prob- 
lems correctly. Find your score by adding the numbers 
printed at the right of each problem you solved correctly. 
Rate yourself by the standards at the end of the problems. 

Notice that Problem 6 has two parts. Number and 
letter your answers plainly. 


1. The Ball Development Company bought a tract of 
land containing 1264 acres. The company cut this land up 
into farms for sale. During the first sale, Jones bought 
76 A., White bought 134 A., Smith bought 89 A., Mrs. 
Brown bought 270 A., and Allen bought 307 A. 
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How much land did the Ball Development Company have 
left to sell? (4) 


2. How many times as far is it from Boston to London 
as it is from Boston to New York? ‘The distance from 
Boston to London is 3641 mi. The distance from Boston 
to New York is 232 mi. (Answer to one decimal place.) (5) 


3. During one morning a saleslady sold the following 
amounts of cloth: 34 yd., 24 yd., 42 yd., and 54 yd. What 
was her total sale of cloth (in yards) for the morning? (5) 


4. The Minneapolis baseball team did its spring training 
in San Antonio, Texas. After the training was over, the 
men left for Minneapolis. They boarded a train at San 
Antonio on Monday at 9 a.m. It arrived in Minneapolis 
the following Wednesday at 10:45 a.m. How long did it 
take the team to make the trip? (6) 


5. In estimating the costs of a hiking trip, an allowance 
of 40¢ a meal was made for food. In finding the actual 
costs after the trip, it was found that the cost of food per 
meal was 322¢. How much too large was the estimate? (6) 


6. The Oakdale farm planted 367 A. of potatoes. The 
yield was 35,232 bu. The Homestead farm planted 244 A. 
of potatoes. The yield was 23,058 bu. 

(a) Which of the two farms above raised more potatoes 
per acre? (6) 
(b) How much more per acre? (8) 


7. Six men are buying a piece of land upon which they 
plan to build houses. The land has an area of 54 A. The 
men agree to divide the land equally among themselves. 
How much land will each man have? (7) 
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8. Find the area of the soe z= 
lot advertised on the sign — oes 


shown at the right. (7) FOR SALE | 
9. The gasoline tank of | This Fine Building Lot 


a certain automobile holds 
20 gal. The tank was ? full 
at the beginning of a trip. 
It was 4 full at the end of 
the ride. How many gal- 
lons of gasoline were used on this trip? (7) 


744 ft. by 128% ft. 


10. From the roof of a schoolhouse on a western prairie, 
one can see 7 miles of straight railroad track. How many 
tons of rails can be seen if there is a double track (4 rails) 
and each rail is 33 feet long and weighs 95 lb. per yard? (9) 


STANDARDS 
Superior work: 26-70 points Slow work: 7-12 points 
Good work: 19-25 points Inferior work: O- 6 points 


Average work: 13-18 points 


THE THIRD USE OF PERCENTAGE 
21. Three Uses of Per Cents. (Cuass Work.) 
You have already learned the first two uses of per- 
centage. This article shows a good way of think- 
eas ing and working examples that require a third use 
of per cents. Make sure that you understand this article. 
THE FIRST USE 


EXAMPLE 1. Find 25% of 248. The Work 

25% of means “.25 X,” or “4 of,” 
or “+ X.” 

Example 1 asks you to find a 
given per cent of a number. 
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THE SECOND USE 


EXAMPLE 2. 62 is what per cent 
of 248? 

“What per cent of’ means ‘what 
fraction of.” 

Notice that in Example 2 you are 
asked to find what per cent one 
number is of another. 


THE THIRD USE 


EXAMPLE 3. 62 is 25% of a 
number. What is the number? 
(What is 100% of the number?) 

If 62 is 25% of a certain number, you 
can find that number by dividing 62 
Dy u2o. 


Notice that in Example 3 you are 
asked to find a certain number. 


The Work 


62 2D 
248 or 248 162.00 


Change answer from 
decimal form to per / 
cent form. Why? 


The Work 


248. 
Divide: .25)62.00 


Notice that 25% in 
decimal form is used 
as the divisor. 


You are given a number 


which is a certain per cent of the number you are asked 
to find. This is a use of percentage which you have never 
before learned. Study Examples 1, 2, and 3 again to make 
sure that you see exactly what the three uses of percentage 
are and how each is worked. 


Important: This year you will do many examples like 
Example 3 above. In order to do such examples easily and 
correctly, you must be able to do two things: 

1. Change any given per cent to decimal form (as 
25% = .25). 

2. Divide decimals correctly. 

If you need to review these two things, turn to the Self- 
Help Study and Practice Lessons, pages 438 and 450-451. 
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The first use of percentage always calls for multiplication. 
(See Example 1, page 34.) 

The second and third uses of percentage can always be 
worked by division. (See Examples 2 and 3, page 35.) 

Some pupils can always tell when they should divide in 
a percentage example or problem, but they are not sure 
what number to use as the divisor. Study Examples 4 and 
5 below and then do the exercise that follows. 


EXAMPLE 4. 320 is what per cent of 800? 


40 Example 4 asks you to find what 
. per cent one number (820) is of an- 
other number (800). Explain the 


329 or 800)320.00 
40=40%, Ans. orks 


EXAMPLE 5. 320 is 40% of a number. What is the 
number? (Find 100% of it.) 


Example 5 asks you to find a num- 
ber (100%) when you know that 40% 8 00. Ana. 
of the number equals 320. Explain 
the work. Does 800 seem a reason- 
able answer? 


.4Q)320.00 


EXERCISE 

For each example below, first talk over in class how you 
would do the work. Then work the examples. 

1. If $285 is 38% of a certain amount, what is the amount? 
. $285 is what per cent of $750? 
. 18 is what per cent of 20? 
. What per cent of 36 is 5.76? 
. 90% of a number=18. 100% of the number =? 
. 16% of an amount equals $5.76. What is the amount? 
. 32% of N=182.4. What does N equal? 


1 oO oo fF & WD 
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22. Five Samples of the Third Use of Percentage. 
(Stupy Preriop.) Study the following five samples of the 
third use of percentage. You will see that this use of per- 
centage means finding 100% of a number when a given per 
cent of it is known. 


Sample 1. 63 is 42% 
of what number? (Or, 
what is 100% of the (Notice that you use 
number?) — regular division of 


210 
Think 42% as .42 a prea ‘ | 
If 63 is .42 of a number, —— Head the example 


00 i 3 
see if 100% of the number Sia UU Oren 
—— able answer? 
may be found thus: .42)63 


150. Ans. 
42)63.00 


Check by seeing what 42% of 150 is. 


»It will help you if you think of the third use of per- 
centage as “hunting for 100% of something.” You are 
given some other per cent to hunt with. You hunt success- 
fully with the given per cent when you change it to a deci- 
mal and use it as the divisor. 


Sample 2. 93.31 is 43% of what number? 
Here is a good way to solve examples like Sample 2: 


Think: What is 100%, 


or the whole of the num- 
ber? . : decimals) 


(Regular division of 


Think 48% as .48, the divisor. 217 
Check by seeing if 43% of 217 is exactly 93.31. x 43 
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Remember that the per cent which is given is to be 
used in decimal form as a divisor. 

Sample 3 is probably as hard as any you will ever have 
to work. Be sure that you understand it thoroughly. 


Sample 3. 17.4564 is 23.4% of what number? 
Think of 23.4% as 


.234, to be used as the 
divisor. 


Check to see if 17.4564 is 23.4% of 74.6 by find- 74.6 
ing 23.4% of 74.6. < .234 


Sample 4. 662% of a number equals 18. What is the 
number? 

This example can be most easily worked by the use of 
fractions. What fraction does 663% equal? 

Since 2 of the number =18, 4 of it must equal 18 +2, or 
9. Then 3 (or the number) equals 3X9, or 27. 


74.6 (Regular division of 
.234)17.4564 


decimals) 


In finding 100% of a number, if the given per cent equals 


a known fraction it often saves time to use the fraction 
instead of the per cent. 


Sample 5. 32.5 is 125% of what number? 


The number to be found must be less than 
32.5, since we know that 32.5 is more than 
100% of it. 


Think 125% as 1.25, used as the divisor. 
See if 32.5 is 125% of 26 by finding 125% of 26. 


Show another way in which you could work Sample 5. 
(Hint: 125% =what fraction?) 
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23. Changing Per Cents to Fractions. (OraL Work.) - 
Give the fractions that are equal to these per cents. 


tezoc, 6. 662% 11. 874% 16. 60% 

2. 162% 7. 80% 12. 1333% 17%. 120%, 
3. 20% 8. 125% 13. 832% 18. 331% 
4, 624% 9. 75% 14, 40% 19. 1124% 
5. 50% 10. 122% 15. 374% 20. 150% 


24. Practice in the Third Use of Percentage. (WrITTEN 
Work.) Write each example in the form you would use 
for working it. Change decimal points carefully. Then 
work and check every example. If you have trouble, study 
Art. 22 again. 


EXERCISE A 
1. 135 is 45% of what 6. 124% of a number is 24; 
number? 10095 0f: itis eee 
2. If 4 =25% of a number, 7. 66=373% of a number; 
Pens is 100% of SOS = 100% of “it; 
sf 8. 20 is 23% of what num- 
3. $2.40 =12% of............. ber? 
4. 10 ft. is 333% of. 9. 36 is 162% of a number; 
Beet oamisis 78° Ol-se.0 er: TOOC Obs th; is'nt 


10. 12 is 374% of what number? 


11. The team lost 4 ball games and won the rest. Games 
lost are represented by the shaded part of the diagram. 


(a) How many games were played? Y 
(b) What per cent were lost? | | FY 
(c) What per cent were won? Z, 


Ball Games 
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12. A girl did 16 problems correctly, which was 80% of 
the number she tried. How many did she try? 
House ew 
eS (c) How much rent did he pay? 
(d) How much did he earn? 


14. Do all the next questions ask the same thing? 

(a) Of what number is 42 exactly 663%? 

(b) 42 is 662% of what number? 

(c) 42 =.66% of what number? 

(d) 42 is 662% of a number; what is 100%, or the whole 
of the number? 

(e) 42 is $ of what number? 


13. This chart shows how Mr. Brown 
spent his salary in 1927. The whole 
chart represents his total salary. 

(a) What % did he save? 

(b) What % did he spend for food? 


EXERCISE B 
02,18 5075, Ol eee 
251.498) 680% Of er re 
. If 98 is 35% of a number, what is 100% of it? 
. 46% of N =$20,70;5100% of N= eee 
. 125% of a number is 25. What is the number? 
. 99 is 18% of what number? 
Of what number is 204 exactly 30%? 
. 105 is 84% of what number? 
. 450 is 20% of anumber. Find 100% of the number. 
66 is 120% of what number? 


oo NO aA fF oO DN 
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25. Rapid Drill. (Orau Work.) The little examples in 
this drill will help you to make a good rating on Self-Testing 
Drill No. 2. Spend a few minutes in study and be ready 
with the answers. In division examples give only the first 
quotient figure. 


(A) (B) (C) (D) (E) 
How to 
abe 107545 find 


“average”? 


What is 
3. : ; a 
: discount? 


Divide 
.036 by 6 
What is 
6. a 
square? 


66.0 
—ol.3 


1 pe . 
850 123% = | Meaning 6000 Ib. 


560 what of 


: ovat nat iE 
— fraction? |per cent’’? 
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CE=X=p  SELF-TESTING DRILL NO. 2 


26. Directions. Wait for the signal ‘‘Go!’’ Wherever 
possible, avoid copying by placing your paper right below 
the example. 

Time allowed: 15 min. Work as fast as you can without 
mistakes. Do the examples and problems in order. 

Try to make a better record than you did on Drill 1. 
Find your rating in the standards at the end of the drill, 
and mark your record on the Progress Chart. 


1. Subtract: 2. Subtract: 3. One summer James 
1067298 804852 earned $327. He saved 50% 
476239 128467 of it. How much did he 

f Da eee ; save? 

4. Subtract: 5. Subtract: 6. vp 
9566.27 214 3+a=? 392)277536 
5092.68 172 


8. Mr. White receives as his salary 124% of the amount 
of his sales. On a western trip he sold $6118.00 worth 
of goods. Find his earnings from these sales. 


9. Multiply: 10. Subtract: 11. What per cent 
359.6 8 qt. of 76 is 57? 
63.9 2'qt. I*pt. 
= are 13. Find the 
12. What is the average: 
volume of the figure 5084 
shown at the left? 491 
6572 
5976 


14. 2)6 pk. 3 qt. 1 pt. 9489 
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PERCENTAGE OF Prope Living In Criss, By TEN-YEAR PERIops 


1920 
(910 
«900 


1890 


1880 


5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 


15.* Answer the following questions by means of the 
graph above. 

(a) What per cent of the people lived in cities in 1880? 
In 1900? In 1920? 

(b) About how many times as large a per cent of the people 
lived in cities in 1910 as did in 1880? . 


*To count as correct, each part must be correct. 


STANDARDS 


Number correct 


Rating 


It will pay you to study your mistakes so that you know exactly 
why you made them. 


CONTINUING WITH PERCENTAGE 


27. Problems Requiring the Third Use of Percentage. 
(WritTEN Work.) The problems below give you a chance 
to show that you have mastered the third use of percent- 
age, which you have studied in Arts. 21 and 22. All pupils 
doing good seventh-grade work should be able to work 
these problems without having to ask anyone for help. 


1. A factory manufactured 600 chairs in one day. The 
manager said this was only 80% of maximum production. 
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How many chairs could this factory make a day if it was 
working at maximum production? (When you get the max- 
imum production, check it by seeing if 80% of it does equal the 
600 chairs, as stated in the problem.) 

2. Mr. Stevens received a check for $404 as his monthly 
pay as a salesman. He is paid 15% of the amount of his 
sales. If he was paid the correct sum of money, what was 
the amount of his sales? (When you get the amount of his 
sales, find 15% of it. If your work is correct, the 15% of his 
sales should equal what sum of money?) 


3. A principal reports that there are 897 pupils in his 
school. The building is over-crowded, because the num- 
ber of pupils is 130% of the number for which the school- 
house was planned. The building was planned to hold 
how many pupils? (Can you think of a way to check your 
answer to help make sure that it is correct?) 


4. During the August furniture sale a sofa was marked 
at $140. It was advertised that this was 80% of the 
regular price. Mrs. Jones noticed that the regular price 
of the sofa was still marked on the price tag. What was 


the regular price if the marked-down price was “‘as adver- 
tised’’? 


5. A man had an income of $300 a year from money he 
had saved. His money was earning 6% interest. How 
much money had he saved? 


6. The Commercial Club of Elmwood reports that the 
population is now 10,287 and that the town has grown 
50% in population in the last 5 years. If this report of 
the Commercial Club is correct, what was the population 
of the town 5 years earlier? (Hint: Think of 10,287 as 150% 
of the population 5 years ago.) 
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28. Important Drill on the Three Uses of Percentage. 
(ORAL BLAcKBOARD Work.) Do not take time to work the 
examples in this article, but study them so that you can 
tell and also show on the blackboard exactly how you would 
work them. The answers for Samples A, B, and C suggest 
how to do the work. 


(A) Find 45% of 687. 

Ans. I would multiply 687 by the 45% expressed | Multzply: 
as the decimal forty-five hundredths. (The work 687 
you would put on the blackboard is shown at the 
right.) 

(B) $88.32 is what per cent of $138? 


Ans. I would think: 88.32 is what fraction of 138? It is 
83.32 This means 88.32 divided by 138. The result will be in 
decimal form, which must be changed to per cent form. 


(C) If 56 is 138% of a number, what is the number? 


Ans. I would hunt for 100% by using 13% in ca 
decimal form as the divisor. I would divide 56 by | .13)56 | 
thirteen hundredths (or point 138). 


EXERCISE 


1. 65 is what per cent of 809? 

2. What is 56% of $3702? 

3. If I know that 774 is 42% of a number, how can I find 
the number? 


4. When 957 is known to be 6% of a certain number, in 
what way can 100 per cent, or the whole of the number, 
be found? 


5. By looking at the numbers I know that 34 is a rather 


small per cent of 6700; but how can I tell exactly what per 
cent 34 is of 6700? 
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6. Anyone can see that 4% of 855 is a rather small 
number, but how can I find out accurately what 4% of 
855 is? 


7. Most seventh-grade pupils could tell by looking at 
the numbers that if 60 is 53% of a number, 100% of the 
number (or the number itself) is about 1200. Can you 
show how to find the exact number of which 60 is 53%? 


8. Show how to find the answers to the three examples 
below by writing the work to be done for each one. 
(a) 846 is 45% of what number? 
(b) 705 is what per cent of 1580? 
(c) What is 44% of $576? 


9. Show the work to be done in solving these three 
examples: 
(a) Find 72% of 440. 
(b) Find what per cent 356 is of 8300. 


(c) Find 100% of a number when 64% of it is known to 
equal 1560. 


10. Tell what percentage facts each of the examples be- 
low will give you: 


(a) 465 x.06 (b) 35 or 465)57.00 (c) .48)5875 


11. Mr. Adams bought an automobile for $1150. Two 
years later he turned it in on a new car, and was allowed 
$400 for it. What per cent of the original cost of the car 
was he allowed? 


12. The United States produces about 62% of the copper 
supply of the world. In 1924 there were 955,745 tons 
mined in the U.S. About how many tons of copper were 
mined in the world in 1924? 
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CHECKS WITH INTEGERS 


29. Ways of Checking for Accuracy. (CLAss 
Work.) You have already learned ways of check- 
ing addition, subtraction, multiplication, and divi- 

sion of whole numbers. Other ways of checking 
rae processes are often used. 


CHECKS FOR ADDITION 
Here is another way to check addition: 


The Check 
<-Sum of the units added separately. 
<-Sum of the tens added separately. 
<-Sum of the hundreds added separately. 
<Sum of all columns. 


Why, in the check, is the 1 in the 21 put under the 2 rather 
than under the 3? 


When the example contains many large numbers, you can 
check by dividing the example into two parts. 


In the sample at the left, the 
The Check dotted line below the 5074 shows 
the example divided into two parts 
for checking. 


The sum of the upper half of the 
example is 24,136. The sum of the 
lower half is 14,566. 24,136+14, 566 
= 38,702. 

The sum in the example when 
14566 first added was also 38,702. Thus 
38702* the check shows that the work is 
correct. 
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A CHECK FOR SUBTRACTION 


Some pupils who like to “play” with numbers will find 
this check interesting. ; 


Ry: Check Do you see why this check will 
62073 62073 work if you have subtracted cor- 
? 
48129* — 13944 rectly? 
ee eee Try this check on a few exam- 
nod se129 ples “just for fun.” 


Caution: Some pupils, when they write their check, 
make this mistake: They write the result of their check 
for the answer of their example. Remember that the 
check is not the answer; it is only a way to help make sure 
that the answer is correct. 


Explain the mistakes in the next examples. 
43189 —21686 =? Ans. 43189. 21582 —11094 =? Ans. 11094. 


A CHECK FOR MULTIPLICATION 


It is possible to check multiplication by using division. 
Divide the product by the multiplier and, if the work is 
correct, you will get the multiplicand as your check answer 
(Check I). Divide the product by the multiplicand, and 
you will get the multiplier (Check II). 


The Work Check I Check II 
483* 483* 42* 
ae 42)20286 483)20286 
966 168 1932 

1932 348 or 966 

20286 336 966 

iG eo 


126 
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The division check for multiplication is not used very 
often. Checking by reversing multiplier and multiplicand 
is the one to depend on in almost all of your work. 


Work the examples below. Use the new ways of check- 
ing that you have just studied. 


IA dd: 2. Multeply: 3. Subtract: 4. Add: 
189 582 34682 708 
51 84 5890 82 
40 Cae 9259 
874 4 
668 5. Subtract: 6. Multiply: 720 
389 14787 641 75 


13 4798 74 538 


30. A Word on Checking. (SttentT Reapina.) After all, 
what is the main reason for checking? Is checking insisted 
upon just to “make work” in arithmetic, or is there a real 
use for it? In checking your work, do you very often find 
that you have made a mistake? Has checking saved you 
from mistakes? Do you find checking a useless bother, or 
does it make you feel more confident of your work because 
you have “hunted down” some mistakes? 


You can think of checking as self-criticism. None of us 
is so perfect that he never makes mistakes. By checking 
one can usually find his mistakes and correct them. 


The following quotation is from a composition written by 
a seventh-grade pupil. The subject of the compcsition was: 
““Why It Pays to Check.” 


I do not check because I like to. I do not check because my 
teacher makes me. But if I don’t check and then hand in a wrong 
answer, I have to correct the mistake anyway, and I get a low 
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y @ yy a—~N Be 2 Le ke 
Manacer: Thenew machines we are planning will cost us less than $1200. 
PresipENT: Are you sure they will not cost more? 

Manacer: Yes, I have checked all the figures carefully. 


mark for my work. So I check to make sure I have right answers; 
then I get better marks and do not have to do my work over again. 
Does the composition express your feeling about why 
checking pays? Give any other ideas you may have about 
why it pays to check. The picture may suggest some. 


SELF-TESTING DRILL NO. 3 


31. Directions. Wait for the signal “Go!’”’? Wherever 
possible, avoid copying by placing your paper right below 
the example. | 

Time allowed: 15 min. Work as fast as you can with- 
out mistakes. Do the examples and problems in order. 

Try to beat your record on Drills 1 and 2. Find your 
rating on the drill, and mark it on the Progress Chart. 


1. Add: 2. Suodtract: 3. 4. Subtract: 
987 1551391 33 —23 =7 1495713 
165 946719 608274 
797 eee 
432 ae . 

458 5. 6. Divide 672,768 
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7. John said the difference of 41.4377 and 12.3869 was 
19.0508. If he was wrong, give the correct answer. 7 


8. Multiply 486.1 13. Find the average: 


bye210.5. 349 
9. Find the vol- 298 
ume of the solid aa 
h t the right. 
shown a e rig ae 
10. Subtract: O55 
4yd.2 ft. =e 
1 yd. 23 ft. 14. 168 is what per cent of 84? 


: 15. Find the interest on $2065 
a aie Sea for 9 months @ 34% per annum. 
(Annum is a Latin word meaning 
12. 5)3T.1000lb. = “year.’”) 
STANDARDS 


10 |11-14} 15 


Are you correcting mistakes? Which examples did you miss? 
By using the Self-Help Index, page 471, you can find articles that 
will help you strengthen your ‘‘weak spots” in arithmetic. 


PERCENTAGE 


32. Judging in Percentage. (OraL Work.) It does 
little good to decide correctly that the way to solve a 
problem is to multiply and then make mistakes in the 
multiplication. 

On the other hand, correct multiplication is of no use if 
the way to solve the problem is by dividing rather than 
multiplying. In arithmetic one must do two things: (1) 
Decide correctly what to do, (2) Do the work accurately. 
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In working percentage examples and problems pupils 
often do their calculation correctly, but choose the wrong 
way of solving the example. Thus, in the example: “Tf 
$191.54 is 62% of a number, find the number,” a pupil 
might do the work as shown 
at the right. 

Here the pupil has multi- 
plied correctly, but he should 
not have multiplied at all! 


$191.54 
62 


38308 
114924 


What should he have done? $118.7548 or $118.75 Ans. 


The work below gives you practice in deciding what to 
do in solving percentage examples. Right and wrong ways 
of solving each example are given. Choose the correct way. 


1. Find 84% of 934. 


(a) .84)934 (b) 934 (c) 84; or 934)84.00  (d) 934 
x84 x.84 


2. I want to find the whole or 100% of a certain amount. 
I know that 124% of it is $75. 


(a) 1.25)75.00 (b) 75 or 75 xg (c) .125)75.000 (d) 75 
Se x 124 


3. 965 is what per cent of 450? 


(a) 45° or 965)450.00 (b) 28% or 450)965 (c) 965 (d) 965 
x450  x.45 


—_—— 


4, What is 4 of 1% of $764? 


(a) 764 (b) 764 or 7643 (c) .005)764 (d) 764+2 
x 005 x.50 
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5. If 896 equals 100% of a number, what per cent of the 
number does 316 equal? 
(a) 896 (b) 316 (c) 24% or 896)316.00 
x 1.00 x 1.00 


(d) 828 or 316)896.00 


6. If 65% of a number equals 359, what is the number? 
(a) .65)359.00 (6) .065)359.00 (c) 359 (d) 359 
x .065 <.65 


7. 906 is what per cent of N if 1263 is 100% of it? 
(a) 1263 (b) 53°-8 or 1263)906.00 (d) 906 
x90.6 pd atl as: 
(c) +282 or 906) 1263.00 
8. 100% of a certain amount equals what, if 3% of the 
amount is known to be $114? 
(a) 114 (b) 114 = (c) 114)3.00 — (d)-.03) 114.00 
x .03 <1.03 


9. A problem tells us that $456 is 42% of a certain amount 

’ and we must find the amount. 

(a) 456 (b) 456 (c) .0475)456.00 (d) 456x432 
x .0475 x 475 


10. We are asked to find 250% of 362. 
(a) 288 or 362)250.00  (b) 362 (c) 362 (d) 362 
x .25 x25 2.5 


If you found this work hard the first time you tried it, 
do not “trust to luck” that you will know what to do 
next time. Study Arts. 21 and 22; then try Art. 32 again. 
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33. Problems Using Common Measures. (WRITTEN 
Work.) You can earn 70 points by working every problem 
correctly. Find your score by adding the numbers printed 
at the right of each problem you worked correctly. 

Spend a few minutes reviewing Article 18 before you 
begin working these problems. 

Rate yourself by the standards at the end of the article. 


1. I stored 38 gal. of gasoline in a barrel. Some of it 
was lost because of a small leak. When I measured the 
gasoline for use, I had only 36 gal. 3 qt. The rest had 
leaked out. How much had I lost because of the leak? (4) 


2. James gathered a bushel of hickory nuts one fall and — 
sold some of them to neighbors. Mrs. Callen bought a 
peck, Mrs. Rand bought 2 qt., Mrs. Smith took 1 qt. 1 pt., 
Mrs. Jones bought 3 qt., Mrs. Weller bought 1 peck, 2 
quarts, and Mrs. Libby took 2 quarts. How many pecks, 
quarts and pints did he sell in all to these neighbors? (6) 


3. How many quarts and pints of nuts did James have 
left after his sales reported in Problem 2? (7) - 


4. The winner of a cross-country run started at exactly 
10:13 a.m. He crossed the finish line at exactly thirty-one 
minutes six seconds past ten A.M. What was his time for 
the run? (6) 


5. In planning his house Mr. Alston found that he needed 
a hole 9 ft. deep, 20 ft. wide, and 30 ft. long for the cellar. 
How much earth had to be removed in order to make this - 
hole? Give your answer in cubic yards. (7) 


6. When the hole for the cellar was partly done, some 
boys calculated the amount of earth yet to be taken out. 
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They estimated that 1800 cu. ft. had been taken out. Using 
this estimate, find the amount of earth yet to be removed. (7) 


7. Three boys collected maple sap. They worked to- 
gether and agreed to divide the sap equally. They col- 
lected 16 gal. 3 qt. in all. What was each boy’s share? (7) 


8. A workman was strengthening the frame of an air- | 
plane. From a piece of steel he cut four braces of the 
following lengths: 2 ft. 9 in.; 1 ft. 3in.; 11 in.; 3 ft. 7 in. 
He wasted 2 in. in fitting the braces. Find the total length 
of steel actually used in strengthening the plane. (8) 


9. A good estimate of the area of forests in the United 
States is 159,800,000 acres. How many square miles does 
this area equal? (1 sq. mi.=640 A.) (8) 
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10. The picture above is a rough drawing of a tennis 
court that the Girl’s Athletic Club is building. They want 
to put grass sod around the court as shown. Find the 


cost of the sod at 54¢ a square yard. (10) 
STANDARDS _ 
Superior work: 19-70 points Slow work: 6-7 points 


Good work: 14-18 points Inferior work: 0-4 points 
Average work: 8-13 points 
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CHECKS FOR FRACTIONS AND MIXED NUMBERS 


34. Accurate Work in Fractions. (Strupy PERIoD.) 
Checks for fraction work are not so definite as the 
ones for whole numbers. The following suggestions, 
however, are very useful. 


ADDITION OF FRACTIONS 

A good thing to do in adding fractions to make sure 
your work is correct is to ask yourself certain questions 
as you look over the work after finishing it. 

Ask these questions in looking over your work: 

1. Have I used the correct common 
denominator? 

2. Is everyfraction changed correctly? 

8. Have I added all the numerators? 


4. Have I reduced correctly? (23=24) 
5. Have I added the sum of the frac- 
tions (24+) to the whole numbers? 


SUBTRACTION OF FRACTIONS 


Check by adding as in whole numbers. Thus: 
Subtract: 


CA) 64 (B) 123 
25 [tis 
Add; 12 Ans. Za) 443 Ans. 
3, or 4. (Check) 119% =1275 =123.. (Check) 


It is not necessary to write down all of the check, but 
it is wise to think through the check to make sure that no 
mistakes have been made. 
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MULTIPLICATION OF FRACTIONS 


Check multiplication of fractions by asking yourself 
the following four questions as you look over your work 
after it is finished: 


1. Did I change mixed numbers 
correctly? 


2.. Did I cancel correctly? 
3. Did I multiply correctly? 
4, Did I reduce correctly? 


DIVISION OF FRACTIONS 


Check division of fractions by asking yourself these 
questions as you look over your work after you have com- 
pleted it: 

1. Did I change mixed numbers correctly? 
2. Did I invert before I canceled? 


3. Are the canceling and multiplying 
done correctly? 


4. Was the answer properly reduced? 


Using the checks which are given in this article will 
help you do more accurate work with fractions and mixed 
numbers. Solve the examples in the exercise below and 
then check each example carefully. 


EXERCISE 
1. 2: 3; 4. Subtract: 5. 
40 4Px2} B+ 74 15h 
14 At 2+ 
. 6. 1 8. Subtract: oo 
; 13+4 Tix2 823 one 


oz 594 2 
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35. Rapid Drill (ORAL Worx.) Many pupils like to 
study the following examples in order to give correct 
answers quickly when called upon. Study for at least 
five minutes. 

In division examples give the first quotient figure only, 


(A) (B) (C) (D) (E) (F) 
3 he 
2. 
3. 
4. 
5. ; 76) 228 
Rule for 62 
6. area of 
rectangle? pe? 
63 
7. 


—55 


decimal? | —— 
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CHECKS FOR PERCENTAGE 


36. Percentage Checked Like Decimals. (Stupy PErriop.) 
In percentage examples we can check just as we do in whole 
numbers or in decimals. Thus: 

(A) Find 142% of 624. (B) $616.20 is what % of 

$948? 


624. 1.42 
1.42 624 


1248 568 


65 
616.20 or 948)616.20 


.65=65% Ans. $948 
65 


4740 
5688 


Check $616.20 


2496 284 
624 852 


886.08 Ans. 886.08 Check 


(C) If 198 is 24% of a 825 Ans. 
number, what is the .24)198.00 825 
number? 193°— 24 
~ 60 3300 
(Hunt for 100%, using 48 1650 
24% in decimal ferm as a as hore 
fesor) 2 198.00 Chec 


» This check helps us to see the relation among the 
different uses of percentage. If the work is correct, 100% 
of a number =825 when 198=24% of the number. The 
check shows that 24% of 825 is 198. Do you see how the 
different ways of using percentage fit into each other? 

(a) 198 is 24% of what number? 825 Ans. 

(b) 198 is what per cent of 825? 24% Ans. 

(c) Find 24% of 825. 198 Ans. 
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87. Directions. Wait for the signal “Go!’? Wherever 
possible, avoid copying by placing your paper right below 
the example. : 

You will be allowed exactly 15 minutes. Work as fast 
as you can without making mistakes. Do the examples and 
problems in order. 

Try to beat all your past records. Find your rating in 
the standards at the end of the drill, and mark your record 
on the Progress Chart. 


1. Write the correct an- 2. Subtract: 8. Add: 
swer if the printed answer 449458 - 33 
is wrong. 281239 2 
Subtract: 439.457 6 hi ak 455 
407.568 
31.889 
4. 5. Multiply: 6. Multiply: 7. 
72x31 =? 9714 37.59 '  168)8.3160 
569 Dior 


Derat 192 Nb. 25 F __ 
a “Pr anna TRUST COMPANY 34%: 


Ly lott LA. HH. WL cacrna/ $ 06. : 


me Mbnty/ Alina 


8.* (a) What is missing on the check? (6) Where must 
Mr. Williams write his name when he cashes the check? 
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9. Add: 10. Is 4.27 X6.9 about 2800, 28, 
4 gal. 3 qt. 1 pt. or 2.8? 
5 gal. 
2 gal. 1 qt. 1 pt. 11. 3258 is what per cent of 
2iqt. 1 pt: 36,200? 
6 gal. 1 qt. 


¢ 
12. My savings account, earning 4%, pays me $32.08 
per year. How much money do I have in savings? 


13. Multiply: 14. Find the 56879 


3 yd. 2 ft. 4 in. average: 6%887 
es Bye 47997 
a So 38262 


15. Find the sum of the areas of the six sides or surfaces 
of the box shown above. The box is in the shape of a 
rectangular solid. 


*To count Example 8 correct, each part must be correct. 


STANDARDS 
4 


3 


ELECTRIC AND GAS METERS 


38. The Electric Meter. (Sirmnr Reapina.) 
Most homes now are lighted by means of electricity. 
The electric companies charge for the exact amount 
of electricity used. In order to do this, there must 
be some sort of measuring instrument which will record 
the amount of electric current used month by month. For 
this purpose electric meters are used. 
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There are many forms of electric meters, but all are read in 
a similar way. The meter is provided with three, four, or 
more dials like those in the picture below. 

The dial farthest to the 
right (the ‘‘10” dial) shows 
ten divisions, much like a 
clock. Each division repre- 
sents one kilowatt-hour (the 

Fie. 1 unit by which electricity is 

oa eclmreinacen wre dial measured). When the hand 
on this dial moves all the 

way around the circle (makes a complete circuit) from 
zero to zero, the hand on the ‘‘100”’ dial moves from 0 to 1. 

In the same way, when the hand on the ‘100’ dial 
makes one complete circuit from'0 to 0, the hand on the 
“1000” dial moves from 0 to 1. A complete circuit of the 
hand on the “1000” dial moves the hand on the ‘‘10,000” 
dial from 0 to 1. 

Do you see that the reading of an electric meter calls for 
work much like decimal numbers? Look at the picture 
again. The first dial at the left registers thousands (of 
kilowatt-hours); the next dial, hundreds; the next, tens; 
and the right hand dial, ones. The meter now reads: 

“2 thousands, 5 hundreds, 4 tens, and 9 ones,” or, simply, 
“(2549 kilowatt-hours.” 

You should notice that we read each dial by taking the 
number which the hand is now pointing at or has. just 
passed by. Notice also that the numbers on some of the 
dials run like those on a clock, but the numbers on other 
dials run in the opposite direction. 

The Light Company usually sends a man once a month 
to read the meter. It is a good plan for some one in the 
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family to read the meter at the time the ‘“‘meter man” comes 
in order to check the reading by the company. ‘To find the 
number of kilowatt-hours used in any month, the meter 
must be read twice; that is, on the first of that month and 
on the first of the following month. The difference in the 
readings gives the number of kilowatt-hours used during 
the month. 

You may wonder why the dial at the extreme right is 
marked ‘10’ but you are told to read it as ones. In the 
type of meter shown in Fig. 1 each division of the right 
hand dial represents one kilowatt-hour. In making one 
complete circuit, the hand passes over ten such divisions. 
In this case the label above the dial shows the number of 
kilowatt-hours registered by one complete circuit of the dial. 

Some of you, if you examine the electric meters in your own 
home, will find the dials similar to those in Fig. 2 or Fig. 3. 
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These different labelings on the dials do not change 
the reading of the meters. The rule is simply to write 
down the numbers on the dials in order from left to right. 
That is, for the two dials shown in Figures:2 and 8, the 
readings are: Fig. 2, 7264 kilowatt-hours; Fig. 3, 5093 
kilowatt-hours. 

The electric meter shown in Fig. 1 is perhaps the most 
common form. The meters which you will be asked to 
read in this book are all of this type. 
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39. Problems on Electric Meters. (WritTEN WoRK.) 
To work these problems you will need to keep in mind the 
facts in Article 38. 


1. Find how many kilowatt-hours were used during 
July, 1927, if the readings for July 1 and August 1 were 
as shown on the meters below. 


10,000 1000 100 10 

ne Fg, : Eg 9 °F 

2 8 Ne *f? 

aP a 3 TAT o 
br 4.6 : 


Kilowatt-Hours 


Kilowatt-Hours 


(Each division on the “10” dial equals 1 kilowatt-hour.) 
ReEaDInG on Juy 1 Reaping on Avcust 1 
2. How much was the electric-light bill for July if the 
rate was 9¢ per kilowatt-hour? 


3. Suppose that on January 1, 1927, an electric meter 
read 6-7-3-5 and on February 1, 1927, the reading was 
6-9-1-8. What should have been the amount of the bill 
if the rate was 123¢ per kilowatt-hour? __ 

4. Electric-light companies often have what is called a 
“sliding scale’ by which they charge for electricity. Sup- 
pose the company in Problem 3 used this “‘sliding”’ scale: 


First 100 kilowatt-hours 10¢ per k.w.h. 
Second 100 kilowatt-hours 6¢ per k.w.h. 
Above 200 kilowatt-hours 5¢ per k.w.h. 


What would have been the amount of the bill? 


5. At a 5% discount for cash, find the amount saved in 
Problem 4 by cash payment. 

6. In meters like those above how far around the dial 
does the 10’s hand turn to make the hand on the 100’s dial 
move one division (for example, from 6 to 7)? 
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7. How many times does the hand on the 10’s dial turn 
around while the hand on the 1000’s dial moves from 0 to 0? 


8. How many times has the hand on the 10’s dial turned 
around when the reading is 7-6-4-3? 


40. The Gas Meter. (SmnentT ReapiInGc.) Gas 
meters are similar to electric meters except that 
they read in terms of cubic feet. The cubic foot is 
; the unit of measurement of gas. 

The drawing of a gas 
meter at the right shows the 
arrangement of the dials. 

Notice the three large 
dials in a row. ‘They are 
labeled from left to right, 
“100 thousand,” “10 thou- 
sand,’’ and ‘1 thousand.” 

Remember these facts: 

The 100 thousand dial registers tens of thousands of cu. ft. 


The 10 thousand dial registers thousands of cu. ft. 
The 1 thousand dial registers hundreds of cu. ft. 


The dial farthest to the left is marked “100 thousand,” 
but you read it as tens of thousands. This is because 
each division of the dial represents ten thousand cu. ft. 
of gas. Since there are ten divisions on the dial, one 
complete circuit of the hand represents 10 times 10,000 or 
100,000. That is why the left hand dial is 
called the ‘‘100 thousand”’ dial. 

The meter above reads 7-5-8, or 75,800 cu. 
ft., as shown at the right. 

Grice that two zeros have been written 
' after the 8. 
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The following rule will always work for gas meters with 
three dials labeled like those in the picture on page 65: 


1. Write the numbers which the hands point at or have just 
passed on each dial from left to right. 

2. Annex two zeros to the right of the three numbers just 
read from the dials. 


The smaller dial marked ‘‘Two Feet” is called the test 
dial. You do not need to.understand how this smaller dial 
works in order to obtain a correct reading. 

Remember: 

The 100 thousand dial registers tens of thousands of cu. ft. 
The 10 thousand dial registers thousands of cu. ft. 
The 1 thousand dial registers hundreds of cu. ft. 


41. Problems about Gas Meters. (WRITTEN WoRK.) 
Be sure you know the facts in Article 40 before you try 
these problems. 


1. Read the gas meter shown in the diagram at the 
left below. 


2. If the gas recorded 
on the meter shown in 
Problem 1 costs $1.25 per 
1000 cubic feet, what 
was the total cost of the 
gas? 
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meter read 6-7-4 on March 1, 1927, and 8-9-1 on April 1, 
1927. What should have been the amount of the gas bill 
for March at $1.60 per 1000 cubic feet? 


4. Draw a gas meter and have the hands show a reading 
0! 63,700 cu. ft. 
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5. Mr. Frederick Browne received a bill for gas used 
during July which charged him with 1400 cu. ft. The read- 
ings of his meter were as shown below. Was the amount 
charged correct? 
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42. Directions. Wait for the signal “‘Go!’’ Wherever 
possible, avoid copying by placing your paper right below 
the example. 

You will be allowed exactly 15 minutes. Work as fast 
as you can without making mistakes. Do ‘the examples 
and problems in order. 

Try to beat all your past records. Find your rating in 
the standards at the end of the drill, and mark your record 
on the Progress Chart. 


1. Add: 2. Subtract: 3. Subtract: 4. Add: 
761 621.924 1075572 t 
889 603.785 849759 4 
437 ah ee te Ek qa 
926 - 5. Multiply: 6. 549)2904.21 
423 21 


Go on to the next page. 
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7. The Wilson School Improvement Club earned $794 
during the year. 75% of this was saved. How much 
was saved? 


8. Multiply 9073 by 748. EOE ee 


9. What is the area of the 
table top shown in the 


i i d. 
drawing at the right? I3y 


Vi 


10. Multiply: 


2 lb. 3 02. <———— Ps ya 


6 


11. Is 376+s'5 about 7500, 750, or 180? 


12. What is the total of 13.* (a) 2.2 equals what 
these weights? mixed number? 
2 lb. 10 oz. (db) 14-pth= ie qt. 
4 lb. 8.02. (c), 29-yd. =e ite 
1 lb. 14 02. (d). $5 =2 ¢ 
4lb. 9o0z. 


14. If 325 equals 100% of a 
number, what per cent of the 
number is 26? 


15. Read the electric me- 
ter shown at the left. 


Kilowatt Hours 


*To count Example 13 correct, each part must be correct. 


STANDARDS 
0-2)3-4| 5 | 6 | * a 9 Wo t1—-14) a5 


21344.) 6640) soar 9 
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PROBLEM SCALE NO. III 


43. Problems Using Decimals and Per Cents. (Writ- 
TEN Work.) You can earn 55 points by working every 
problem correctly. Find your score and rate yourself as 
directed in Art. 19. 

The suggestions on problem solving in Article 18 should 
help you score higher on this Problem Scale. 


1. In a certain part of the country, the amounts (in 
inches) of rainfall for the first 6 months of the year were 
as follows: .66, 1.53, 4.16, 2.26, 5.08, 6.45. How much 
rain fell during the first half of the year? (4) 


2. During the last half of the same year the amounts 
(in inches) of rainfall by months were as follows: 4.25, 1.44, 
4.83, 1.45, 2.03, 1.90. How much rain fell during the 


last half of the year? (4) 
3. During which half of the year did the more rain fall 
and by how much? (See Probs. 1 and 2 above.) (5) 


4. The annual report of the American Telephone and 
Telegraph Company for the year 1924 shows that for 
1922 its income from ordinary telephone calls amounted 
to $374,718,580. Its income from toll (long-distance) 
charges was $163,097,837. 

Its income from other sources was $9,012,656. The 
“total operating income” is the sum of the above three 
items. Find the total operating income for the year 
1922. (4) 

5. The same report shows that the income for 1923 
was as follows: ordinary phone calls, $412,009,426; toll 
charges, $178,427,051; other sources, $11,153,311. Find 
the total income for 1923 from the three items given. (4) 
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_ 6. Using the data (the facts) given in Problems 4 and 
5, find the per cent of increase in total income for the 
Telephone Company for the year 1923 over the year 1922. 


(Report your answer to the nearest whole per cent.) (8) 


7. A science class want- 
ed to find out how much loss 
in weight took place when 
ordinary dirt taken from 
the school playground was 
thoroughly dried. The class 
took 54 cu. in. of soil from 
the playground. It weighed 
1.94 lb. The class dried 
this soil thoroughly and 
weighed it again. It then weighed exactly 1.459 lb. How 
much had the soil lost in weight? (5) 


8. The best score that can be made on a certain reading 
test is 128 points. Helen made a score of 65.. What per 
cent of the best possible score did she make? (Carry an- 
swer to one decimal place.) (7) 


9. Mary made a score of 85 on the same test. What 
per cent of the best possible score did she make? (Carry 
result to one decimal place.) (7) 

10. Esther made 104 points on the same test. What 
per cent of the best possible score did she make? (Carry 
result to one decimal place.) (7) 


STANDARDS 


Superior work: 31-55 points Slow work: 12-18 points 
Good work: 24-30 points Inferior work 0-11 points 
Average work: 19-23 points 
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44. General Review. (Orat Work.) Study the work 
in this article so that you can give correct answers when 
you are called upon. 


1. What question using percentage would be answered 
by working this example? 456 x.07 


2. What question using percentage would be answered 


9 
by working this example? 8 or 389)98.00 


3. What question using percentage would be answered 
. . ? S 
by working this example? 64)470.00 or .6 64)470,00, 470.00 


4. What question using percentage would be answered 
?. 
by working this example? F45 or 480)745.00 45.00 
5. What question using percentage would be answered 
by working this example? $644 <.045 


6. What question in percentage would be answered by 
working this example? 875)632,000- 


7. Do not work the examples in 1 to 6 above, but 
study them in order, to get a good estimate for each answer. 
(Remember that “good estimate” does not mean a mere guess.) 


8. What ratings have you made on the five Self-Testing 
Drills you have taken? 


9. Do you know how to use the Self-Help Index? Sup- 
pose you need some practice on addition of integers. On 
what pages can such drill be found? 


10. Find articles in this chapter which explain how to 
solve such examples as: (a) If 68 is 34% of a number, 
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what is the whole, or 100% of the number? (6) Find the 
whole when you know that 8% of it equals 809. 

11. Be ready to show three checks for addition. 


12. Be ready to show checks for subtraction, multiplica- 
tion, and division. 


13. In what unit is gas measured? Electricity? 
14. When the dials on an electric meter read 3-4-8-1, 
how many kilowatt-hours of electricity have been used? 
15. How many cubic feet of gas have been used when 
the readings of a gas meter are as follows? 
100-thousand dial 10-thousand dial 1-thousand dial 
2 6 3 


CHAPTER III 


FACTORS. CHECKING AND SAVINGS ACCOUNTS. 
MAKING CHANGE. BUDGET MAKING 


45. The Nature of Good Seventh-Grade Work. (SILENT 
ReapinG.) Much more is expected of seventh-grade pupils 
than of pupils in the lower grades. It is the desire of most 
pupils in the seventh grade to make real progress during 
the year. Real progress can come in several ways, such as: 

(a) Making all written work neat and easy to read. 

(b) Doing as much of the work as possible oneself instead 
of depending on the teacher for help on every “hard spot.” 

(c) Checking written work so thoroughly that mistakes 
in calculating will be unusual. 

(d) Reading problems carefully so that problem solving 
may be well done independently of the teacher. 

(e) Keeping watch for little ‘“‘tangles’’ which often cause 
trouble to good as well as to poor workers. 


FACTORS 


46. The Meaning of Factors. (Cuass Work.) 
When you multiply, you have certain names for 
the numbers you use. You already know what 
these numbers are called. Sometimes it is conven- 
ient to have one name for both the multiplicand and the 
multiplier. This name is factor. A factor is any one of 
the numbers which are multiplied together to get a product. 
Thus, 3X5=15. Here 3 is a factor. 5 is also a factor. 
We usually speak of a factor together with the product; 
so we say that 3 and 5 are factors of 15. 

73 


74 FACTORS 


Sometimes we multiply more than two numbers together. 
Thus, 3x5x7=105. Here we say that 3, 5, and 7 are | 
factors of 105. 


When two or more numbers are multiplied together, each 


of the numbers is a factor of the product. 


Of course a product may have more than one set of fac- 
tors. For instance, 4X3=12 and 2x6=12. 4 and 3 are 
factors of 12, since their product is 12. 2 and 6 are also 
factors of 12, since their product is likewise 12. 

Can you give the factors for these products? Some of 
them have more than one set. 

121 2. 20 3. 36 4. 70 5. 48 6. 25 

If you know a product of two factors and one of the 
factors, it is easy to find the other factor. Suppose you 
want to solve this example: 7 is one factor of the product 
21. What is the other factor? Of course you know that 
7x3=21. If you divide 21 by 7, does this give you the 
other factor? If you know a product and one of its two 
factors, you can always find the other factor by dividing 
the product by the one you know. 


Product divided by one factor gives the other factor. 


Use the rule and find the missing factors below. 

7.3X?=6 10. 9X ?=72 13. 20X?=100 
8. 4x? =8 11. ?X12=48 14. 15x? =45 
9. ?K5=25 12. 11 X?=99 15. ?X16=64 
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47. Some Facts About Multiplying and Dividing. (S1ILmENT 
Reapinec.) Perhaps you have gotten into the habit of 
thinking that the result in multiplication is always larger 
than either factor, and that when you divide, the answer 
is always smaller than the number you divided. 

It is true that if you multiply two numbers larger than 
1, the product is larger than either of the factors. Thus: 

3x4 12) 42X65 = 2645 -3 X4.5=13.5) 22x78 a1 7210 
The product in each case is larger than either factor. 

But when one of the factors is a number less than 1 (a 
fraction or a decimal) the product is no longer larger than 
either factor. It is smaller than the multiplicand, but 
larger than the multiplier. Study the examples below. 

4x4=2 + X32 =28 OX 127.2 .08 X13 =1.04 

When you multiply two fractions or decimals, the prod- 
uct is smaller than either of the factors. Thus: 

4xi=} #xi=1 .2X.3 =.06 6 X.12 =.072 


Remember: If the two factors are greater than 1, the product 
is larger than either factor. If one of the factors is less than 1 
(a decimal or a fraction), the product will be smaller than one 
factor and larger than the other. If both factors are smaller 
than one, the product is smaller than either factor. 


Usually we think that division means getting an answer 
smaller than the number divided. This is true when we 
divide by numbers larger than 1. Thus: 

32+4=8 20 +24 =8 4.6 +2.3 =2 £+4=4 
Each answer is smaller than the number divided. 

But what happens when we divide a number larger than 
1 by a fraction or a decimal? Look at these examples: 
8+1=32. 15+3=45. 12+.6=20. You see that the an- 
swer is larger than either of the numbers you used. The 
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same is true when both the numbers are fractions or decimals 
(numbers less than 1). Study the examples below: 
$ii=12= g22=13=15 48 +.4=1.2 

Remember: Divide by numbers larger than 1 and your an- 
swer will be smaller than the number divided. But if the divi- 
sor is a number less than 1 (a fraction or a decimal), the answer 
will be larger than either the divisor or the dividend. 

When you multiply or divide by 1, is your answer larger 
than, equal to, or the same size as the number you are mul- 
tiplying or dividing? If you multiply by zero is your answer 
larger than, smaller than, or the same size as the number 
multiplied? 

Look at Example 1 in Article 48. Should the estimate be 
larger or smaller than either of the factors? Look at Ex- 
ample 12. Should the estimate be larger than 14 or smaller? 


48. Practice in Estimating. (WritTeEN Work.) At the 
left below are examples. At the right are estimated an- 
swers. Write the example number and beside it the letter 
of the estimate that you think is reasonable for the example. 
The estimate for Example 1 is (x). 


Examples Estimates (not in order) 
1. 8.4101 (a) 2.00 
2. 2.4)4.968 (b) 45 
3. 6788 —4938 (c) 1200 
4, 9574+103 (d) 1— (a little less than 1) 
5. 240x11 (e) 95.74 
6. 15.17+4 ' — (f) 4000 
7. 15.17 x4 (g) 14+ (a little more than 14) 
8. $44 (h) 340 
9. 4927 —932 3 (7) 2400 
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10. 347 11. 17X21 (j) 1800 
600 k) 840 
75 12. 14+13 (f) 
214 () 5 


49. Rapid Drill. (Orau Worx.) These rapid driils 
will help you make good scores on the Self-Testing Drills. 
In division examples give only the first quotient figure. 


(A) (B) (C) (D) (E) 


2. 12. | 69)552 | what 
XY a 


a6 cee 101000 lie opel 


7. |16+6+2|100% N,45| Right 28+7+9 


=....% N.| triangle fraction? 
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€F=x=p SELF-TESTING DRILL NO. 6 


50. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. Be sure 
to correct mistakes. 


1. Subtract: 2. Add: 3. Whatis1% 4. Find the sum: 


158064.1 6280 of 1673? 3 bu. 1 pk. 
60935.7 351 4 bu. : 
= 8231 2 bu. 3 pk. 
1535 1 bu. 2 pk. 
8435 = a 


5. Find the difference of 1,282,270 and 373,485. 


6. Add these numbers: up 8. Multiply: 
23, 3) 312- 837)790.965 1.821 
4087 


9. Would the interest on $450 @ 10% for 5 years be 
$2500, $225, or $22.50? 


10. Find the product of 3h and62. 11. Multiply: 
12.* (a) 1,75 = ee % pene Ta 
(bee 20710) eee yd. 

(c) .662 equals what fraction? 

(Gye32 in, = Lee ft. 


13.* (a) Check the statement (bill) at the top of the 
next page for errors in adding. If the amount $30.05 is 
correct, write ‘“‘correct” as your answer. If it is wrong, 
write the correct amount. 

(6) What was omitted when the bill was made out by 
the company? 


*To count Examples 12 and 18 correct, each part must be correct. 


~i 
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ATLANTA, GEORGIA April 1, 1928 


AMERICAN SUPPLY COMPANY 


SOLD To 


March 1 Table 
1 Hammer 
1 Battery for flash light 
1 Ball twine 


4/10/28 


14, 3800 =100% of N. 
228 =what % of N? 


15. The drawing at the right '4™ 
represents a city park. What is its | 
area? <2 mi_—+ 


STANDARDS 
0-2} 3} 4/51/16 10 11-14) 15 


2|314 7 9 


THE ESSENTIALS OF CHECKING ACCOUNTS 


51. The Purpose of a Bank Checking Account. 
(SILENT READING.) Often it is inconvenient to pay 
bills with actual money. It is sometimes quite 
unsafe and therefore poor business practice to carry 
large sums of money in one’s pockets. ‘The chances of los- 
_ ing money are very great. In paying bills by mail it is not 
wise to send silver coins or paper bills. For these reasons 
we deposit money in a checking account at a bank. The 
bank will pay the money for us from our account when we 
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write out an order for it to do so. This order is called a 
check. The check can be taken to the bank by the person 
to whom it is to be paid, and he can get his money. 


RECORDS OF A CHECKING ACCOUNT 


52. Keeping a Checking Account. (CLass Work.) When 
one deposits money in a checking account, four careful 
records are made. ‘Two of these records are made by the 
bank, and two are made by the depositor (the one who 

puts the money in the bank). 


Recorp 1. The deposit slip. 
When you deposit money, you 
first make out a statement of the 
amounts you are depositing. 
This is done on a deposit slip 
like the one shown at the left. 
These are found in pads on the 
writing desks of the bank. On 
the slip you must indicate 
whether the amounts you are 
depositing are in currency (paper 
money), silver, gold, or checks. 
The bank keeps this slip as its 
record of what you have de- 
posited. 


DEPOSITED WITH 
First National Bank, 


FOR ACCOUNT OF 


CH BLhick 
STANTON, towa_2 our, 14 1027 


CURRENCY 


SILVER 


GOL) 
CHECKS AS FOLLOWS: 


EG lama. 


TOTAL ¢ 


Answer these questions about the deposit slip shown: 

1. Who deposited the money? 

2. In what bank was the money put? 

3. How many checks were deposited? 

- How much did Mr. Black deposit in currency (paper money)? 
. What was the total amount Mr. Black deposited? 


a 
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Recorp 2. The deposit or pass-book. Most banks give 
a customer a little book in which every deposit is recorded. 
The record of deposits in this book is made by the bank, 
rather than by the customer. This helps to avoid errors. 


The customer keeps his own deposit or pass-book, and 
should bring it to the bank every time he makes deposits. 
If the customer forgets his deposit book, he can make out 
two deposit slips. One of these the bank clerk will receipt 
(write his name or initials on) and give to the customer, 
who can later bring it to the bank with his pass-book and 
have the amount en- 
tered in the book. 


Recorp 38. The 
monthly statement. 
The bank keeps for 
each customer a record 
of all deposits, of all 
money paid out be- 
cause checks have 
been cashed, and the 
amount left (the bal- 
ance). At the end of 
the month the bank prepares a statement of all deposits 
and amounts paid, with their dates. This statement shows 
the balance for each day on which checks have been cashed 
or deposits have been made. It also shows the balance on 
deposit at the end of the month. It is called the monthly 
statement. Monthly statements are sometimes mailed to 
the depositor, or he may call for them. 


FLU EEE 


ry 
ie 
00] 
S00 | 
Ll 
— 
Edy 
Bag 
ey 
ety 
— 
Ee 

one 


On the next page is shown a picture of a monthly state- 
ment. Study it and answer the questions below it. 
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IN ACCOUNT WITH Statement 


MERCHANTS NATIONAL BANK #<count to 


BOSTON, MASS. Jan. 31, 1928 


Name Austin C. Phipps 
Address 1014 Tremont St. 


Boston, Mass. 


Oxup Bauance | Date CHECKS Date Deposits DaTE BALANCE 


143 .52 Balance brought forward: 143.52 


Jan. 5 . Jan. 5 285.26 


Jan. 17 


Jan. 19 7.25 
Jan. 27 59.30 


1. Whose monthly statement is shown above? 

2. How many of Mr. Phipps’s checks did the bank cash on 
January 17? What was the amount of each check? 

3. How many times did Mr. Phipps deposit money during 
January? What were the amounts? 

4. How much did Mr. Phipps have left in the bank (his balance) 
on January 17? 

5. What was his balance at the end of the month? 

6. How much money did Mr. Phipps have in the bank on 
December 31, 1927? 
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ReEcorp 4. Checks and check stubs. The fourth record 
is kept by the customer himself. The check-book, which 
contains blank checks, also has spaces for recording the 
amount of each check, deposits as they are made, and the 
“balance” at the bank. The blanks for recording these 
facts are called stubs or check stubs. Each check has its 
own stub. When a check is used, its stub, if properly filled 
out, will show important facts. 

Study the picture below. Notice that the stub and 
check are Number 8. 


Answer these questions about Check No. 8 and Stub No. 8: 


1. In what bank does Mr. Severance deposit his money? 

2. To whom did he pay the money? How much wasit? What 
did he pay it for? 

3. When did he write the check? 

4, What facts about Check No. 8 are shown on Stub No. 8? 


5. Does Stub No. 8 tell how much money Mr. Severance had 
left in the bank after he paid the $85.00 to Mr. Macdonald? 
How much did he have left? 


STUB CHECK 


we 8 ¢ 652211 


Camcaco, inn. Ae. ZL 192 7 No. 7 pan | 


‘| 
, 
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On the next page are pictures of Stubs 7, 8, and 9. Study 
these carefully for at least 2 minutes and answer the ques- 
tions about them. 
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1. For what did Mr. Severance pay Mr. Wilson $10.00? 

2. How much did he have in the bank before he paid the $10? 
How much after he paid it? 

3. Does any of these stubs show that Mr. Severance had de- 
posited money in the bank? Which stub? How much money 
did he deposit? Can you find how much money he had after he 
made the deposit? 

4. What is done with the balance on each stub? 


You see that stubs are valuable records of your account 
at the bank. They tell you the important facts about each 
check you write, the amounts you deposit, and the amount 
you have in the bank at any time. 


BAL BROT FORO 
Amr oEROSITED 


Tora 
Abr rH1s CHECK 


Ba car Foro. | 
i} 


BAL BROT. FORD 
Amr 0EPOSITED 


Torar 
Amr rHis CHECK 


Bat CARD FORD. 


BAL BROT FORD. 
AmmpePosiTEo 


Torat 
Amt THIS CHECK 


BAL CARD FORD. 


Summary of records for a checking account. The following 
are the main points about checking accounts: 

1. Deposit slip. Made out by the depositor, but retained by 
the teller. The bank’s record of the customer’s deposit. 

2. Deposit book. Record of all deposits. The deposits are 
recorded by a bank clerk, but book is kept by the customer. 

3. Monthly statement. All records are made by a bank 
clerk. Shows all deposits and all amounts of checks paid out, 
with dates, and the balance at the end of the month. Kept at 


CHECKING ACCOUNTS 85 


the bank until end of month, when the customer receives it for 
his study and for the correction of mistakes if any have been made. 


4. Check stub. Hach check has its own stub. Shows amount 


of check, amount of deposits, and balance. All records on stubs 
in check-book are made by the customer. 


53. The Check Itself. (Stmrent Reapina.) The 
check is used as money. When you give a check 
in payment of a bill, the bank will pay the amount 
stated out of your account when the check is pre- 
sented for payment, under the following three conditions: 


1. The person to whom you made out the check (whose 
name appears on the line beginning “‘Pay to the order of’’) 
must write his name on the back of it to show that he has 
received the money. This is called indorsing a check. Below 
is shown how a check is indorsed for payment. 


“ (ON STATE BANK | _-N2.22T6 


ALLISTON, TEX. _/ 
; 


A check is often said to be ‘‘drawn in favor of” the one whose 
name appears on the line marked “‘pay to the order of.” 

Sometimes a check may show more than one indorsement. 
That would happen this way: You write a check payable to Mr. 
King. Mr. King does not cash the check at the bank. He in- 
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dorses it and gives it to Mr. George Mills, to whom he owes some 
money. In this case he might write on the back, ‘Pay to George 
Mills” and then sign his name. Mr. Mills would then write his 
name under Mr. King’s when he cashed the check. 

However, it would not be necessary for Mr. King to write, 
“Pay to George Mills.’”’ He would only have to write his name 
on the back and give the check to Mr. Mills. But if he wrote, 
“Pay to George Mills,” there would be a record that he had paid 
the money to Mr. Mills and Mr. Mills would have to write his 
name on it also. 


»When you are given a check, never indorse it until 
you are ready to cash it. An indorsed check, if lost, might 
be cashed by the finder unless the bank had been notified 
that the check had been lost and that payment should be 
refused. 


2. There must be enough money in your account to pay 
the check. 

It is against the law to write a check for more money than 
you have on deposit. The bank will not and should not pay 
such a check. This is called over-drawing your account. By 
keeping the records on the check stubs carefully, this mistake 
can be avoided. 


3. In order to protect your money on deposit, banks 
may refuse to cash checks when they are presented by a 
person who is not known by the bank officials. 


When the bank pays from your account the amount 
written on the check, it cancels your check by stamping 
“Paid” on it. Your canceled checks are returned to you 
by the bank with your monthly statement. They are valu- 
able, because they prove that you have paid the various 
amounts of money. A picture of a canceled check is shown 
on the next page. 
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54. Problems on Checking Accounts. (WRITTEN WORK.) 
If you have understood Articles 51-53, you should have no 
trouble with the following problems. 


1. Mr. Gray’s balance in his checking account on June 1 
was $231.76. During June he wrote seven checks for $97.50, 
$23.00, $4.17, $32.50, $9.87, $45.25, and $21.00, and de- 
posited $132. What was his balance on June 30? 


2. On Monday morning a grocer made out a deposit slip 
for the following: currency, $67.00; silver, $7.43; checks, 
$10.27, $7.18, $19.73, $35.41, $42.50, $6.25, $51.07. His 
total on the slip was $171.41. In checking the slip, the 
teller found a different total. Find the correct total. 


3. Gladys Snider had a balance of $37.43 in her checking 
account on May 1. During the month she made no deposits. 
Her checks were for $7.93, $6.84, $5.00, $9.00, $3.50, and 
$4.95. Did she over-draw her account? If so, by how 
much? If not, what was her balance? 


4. On December 17 Mrs. Austin had $42.23 in her check- 
ing account. During the next ten days she wrote three 
checks for $15.00, $17.54, and $13.75, to pay for Christmas 
purchases. She made a mistake on her stubs, and over- 
drew her account. For what amount could she have 
written the last check without overdrawing? 
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SELF-TESTING DRILL NO. 7 


55. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. Are you 
checking the examples of which you are not sure? To do 
so may help you make a higher score. 


1. Subtract: 2 3. Subtract: 4. Find the dif- 
103639.79 $98.71 910800 ference of 17 and 
61573.50 49.38 812284 93. 


75.00 

82.99 5. Multiply: 
6.00 846.5 

61.99 8.74 


6. A 15% discount is allowed on a bill of $8896. Com- 
pute the discount. 


7. Divide 2 by 43. 11. How much interest 
Tees is earned by a deposit of 

8. What % of 25 is 67 $8575 at 44% for 3 yr. 

9. 504)3703392 4 mo.? 

10. Subtract 6 bu. 3 pk. 12. 8)9 lb. 6 oz. 


from 14 bu. 2 pk. 


13. How many cubic yards of earth must be removed 
to provide space for a cement foundation of these di- 
mensions: 4 ft. x7 ft. x9 ft.? 


14.* Answer the following questions by means of the graph 
at the top of the next page. 

(a) What games are first liked at the age of 6? 

(6) For how many years is “‘See-saw’’ liked? 

(c) At what age do children begin to like football? 
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(d) At what age does the graph state that children stop 
playing ‘‘teeter-board’’? 


Ages at WuicH CHILDREN LIKE CERTAIN GAMES 


int ei ae 
a 
ats 
meee 
folley ball 
es | Baseball | |__| 


roothat | 
ears 


Ages 5 6 7 8 9 10 iH 12 14 iS tt 16 
(After Cubberley: The we and His School) 


15.* Write the num- b a A 
bers and abbreviations (1) | 9 in. 
which should be on the (2) 
Dlanks. Use the rules. 3) 


A=axb. Ory dene ees. 
AS Oh a Nd fae eee me oe 
a=height or altitude (4) | 8 ft. 16 in. 

b=base on All| ats 


*To count Exs. 14 and 15 correct, each part must be correct. 


STANDARDS 
4] 5 


3 | 4 


Don’t be satisfied with your work on a Self-Testing Drill until 
you have corrected every mistake. Be sure that you know why 
you made the mistake, so that you will not make the same one 
again. 
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BALANCING ACCOUNTS 


56. Balancing a Checking Account. (Srupy 
Preriop.) When you receive your monthly state- 
ment from the bank, you will want to check to 
see that the stub record of your balance agrees 
with the bank’s record of your balance. During the month 
you have been adding and subtracting on your check 
stubs as you have deposited money and written checks. 
You may have made a mistake in one or a number of these 
additions and subtractions. Or perhaps the bank clerks 
have made a mistake in their records of your account. 
Your record and the bank’s record must agree, or you may 
write a check for more money than you have on deposit. 
And of course you don’t want the bank to make a mistake 
that would give you a smaller balance than you have. 

Careful people always “balance” their account every 
month. Here is the easiest way to do it: The bank has 
returned to you a certain number of canceled checks. 
These have been cashed and deducted from your account. 
Certain other checks had not yet been presented at the 
bank for payment when it sent your monthly statement. 
Therefore the bank has not returned them to you and 
had not at that time deducted them from your account. 
The balance on your last stub shows, however, what you 
have left after all checks have been deducted. Your 
balance and the bank’s balance therefore do not agree. 
You must find what is wrong. This is how to do so: 

By comparing your stubs and canceled checks, find which 
checks have not been returned. Add the amounts on these 
unreturned checks, and subtract this sum from the bank’s 
balance. Your stub balance should be the same as the 
amount you get by subtracting. If the two balances do 
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not agree, you may find your mistake somewhere on your 
stubs, or the bank may have made an error. 

Checks that have not been cashed at the time the monthly 
statement is sent you are called outstanding checks. 


EXERCISE 


Find whether Mr. Austin’s record of his checking ac- 
count agrees with the bank’s record. The black figures 
show outstanding checks. 


Balance on monthly statement: $169.50. 
Mr. Austin’s balance: $83.00. 


Checks Mr. Austin has written: 
$85.00 $12.32 $ 4.50 $14.92 $ 3.74 


65.70 25.50 26.68 3.26 8.72 
6.50 10.00 68.50 1.32 19.23 


57. Studying Records on Check Stubs. (Ciass Work.) 
Sometimes even when all the outstanding checks are al- 
lowed for, the two balances still do not agree. When such 
a disagreement in accounts happens, one should immedi- 
ately hunt for the error. The bank may have made a 
mistake, but usually the customer has made the error. 


PROBLEM 


Miss Ruth Perkins, the head nurse at the Community 
Hospital, keeps a checking account at the Newton National 
Bank, Newton, Tenn. Her deposit slips for December, 
1927, are as follows: 

Dec. 1, 1927, $275.00. Dec. 12, 1927, $15.00. 
Dec. 5, 1927, $72.45. Dec. 20, 1927, $25.54. 


On the next page are shown the stubs in her check-book 
for the checks she had written. 
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wF8  335— 
ity aoe 1927: 
eee 
For _“ouarde— _ 


||Dottars|Cexrs 


An.THIS Cieck| 


Ban.carb FrorD 


Aor. DEPOSITED 
ToTaL 
Asm. Tats CHECK] 


Bax.carb Fob. 


No. s3- 
Le. F 192.7. 
AT: Fathi 
Tubenguleaia Ny 


ae: 


Crexts Do.iars|Cests 


AZ5e 


BaL.BROT FORD! 


Amr. DEPOSITED 


Bal.BRotrorn| 
aoer. DEPOSITED) 


ToTAL ToTaL 


Anr.THIS CHECK] Aor. THIS CHrcK 


Bau.carb Fond! Ban.carb Fou! 


Miss Perkins’s canceled checks agree exactly with the 
amounts opposite ‘“‘Amt. this Check” shown on the stubs, 
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On January 2d Miss Perkins’s statement from the bank 
was as shown below. : 


CaPiITAL IN ACCOUNT WITH Statement 
$100,000 Your 


of 
ee nto NEWTON NATIONAL BANK = Account to 
NEWTON, TENN. Dec. 81, 1927 


Name Miss Ruth Perkins 


Netdréss 143 Melrose Ave. 


Newton, Tenn. 


Please examine at once; if no error is reported in ten days, the account 
will be considered correct. 


Oup BaLaNcE Date CHECKS DatE Deposits Date | BaLance 


13.50 Balance brought forward $M§R~ 13.50 


-90 | Dec. 1 275.00 
-00 


.00 | Dec. 5 72.45 
.50 
Dec. 12 15.00 


Dec. 20 25.54 


Miss Perkins, in reviewing her December statement, 
noticed that the last balance was $156.99. She discovered 
that the balance on her last stub was $143.99. The balance 
in her check-book does not equal the balance on the state- 
ment. Perhaps an error has been made, or there may be 
outstanding checks. Find what is wrong. 
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»> When a customer cannot locate an error after trying to 
find it, he should go to the bank and have a bank clerk 
help him locate it. 


58. The Life History of a Check. (S1rmentT Reapina.) The 
drawing below shows the journey that a check takes from 
the time it is written to pay a bill until it comes back from 
the bank to the one who wrote it, canceled to show that it 
has been cashed. 


[MR.JONES.j 


a—7 >) 
Sie 


GROCER 


Can you explain each of the little pictures? What is 
the grocer doing in picture 3? What is the teller doing in 
picture 5? When Mr. Jones filled out the check to the 
grocer, what else did he fill out? 

If you have not already seen real checks, check stubs, 
monthly statements, deposit books, and deposit slips, ask 
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one of your parents or some friend of yours who has a 
checking account to show them to you. 


59. Questions about the Checking Account. (ORAL 
Work.) From a study of Arts. 51, 52, 53, and 56-58, you 
should be able to answer every question below. 

1. Why do people have checking accounts at banks? 

2. What four records of deposits in a checking account 
are kept? 

3. Who writes the record of deposits in the deposit book? 

4. Who keeps the records on check stubs? 

5. What facts are shown on a properly filled out stub? 

6. What facts are shown on a monthly statement? 

7. What is to be done if the balance on the monthly 
statement disagrees with a customer’s stub balance? 

8. What is meant by ‘‘over-drawing” a checking ac- 
count? 

9. Can you name at least 6 items which are shown on 
a check? (See page 83.) 

10. If I pay you a bill of $5.00 by check, what must you 
do to the check before you can cash it? 

11. Find “Bal. Brot For’d $13.50” on page 93. From 
where was this balance brought? 

12. Mr. A wrote 10 checks, which were cashed and can- 
celed by his bank. Who gets these canceled checks? 

13. Why is a properly canceled check a receipt of pay- 
ment? 

14. What is an “outstanding” check? 

15. Can you give any reason why the amount is written 
in both words and figures on a check? 
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PROBLEM SCALE NO. IV 


60. Problems Using Facts about Birds. (WRITTEN 
Work.) You can earn 75 points by working every problem 
below correctly. Find your score and rate yourself as 
directed for Problem Scales I to III. 


1. When migrating, certain wild ducks fly at the rate of 
47 miles an hour. Some homing pigeons fly at the rate of 
55 miles an hour. How much farther will a homing pigeon 
fly in 5 hours than will a wild duck in the same time? (4) 


Use these facts in working Problems 2, 3, and 4: The number 
of wing beats per minute differs with various birds. A sparrow 
beats his wings 780 times per minute when flying, a wild duck 
beats his wings 540 times a minute, and a crow beats his wings 
but 120 times a minute when flying. 


2. How many times as fast does a sparrow move its 
wings as a wild duck? (4) 
3. How many times as fast does a sparrow move its 
wings as a crow? (4) 
4. (a) The number of times that a crow moves its wings 
when flying is what per cent of the number of times that a 
wild duck moves its? (6) 
(6b) The number of times that a duck moves its wings is 
what per cent of the times that a sparrow moves its? (6) 


5. The golden plover nests in the extreme north of North 
America and winters in the south of South America. This 
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bird will fly from Labrador to Guiana, a distance of 1700 
miles, without stopping. If it flies at the rate of 35 mi. an 
hour, how long does it stay in the air on this journey? (6) 


6. A swallow has 4 sq. ft. 18 sq. in. of wing area per pound 
of weight. A pigeon has but 1 sq. ft. 14 sq. in. per pound. 
(a) Which has the greater wing area—a swallow that 
weighs 4 lb. or a pigeon that weighs 2% lb.? (6) 
(b) How much more? (7) 


7. It is estimated that a pound of mosquitoes would 
have 4 sq. yd. 6 sq. ft. 105 sq. in. of wing area; but butter- 
flies will average 3 sq. yd. 8 sq. ft. 87 sq. in. of wing area 
per pound of weight. A pound of mosquitoes would have 
how much more wing area than a pound of butterflies? (7) 


8. Of all known kinds of animals about two-thirds can 
*fly. There are about 300,000 kinds of flying insects, 20,000 
kinds of flying birds, 600 flying animals, 60 kinds of flying 
fishes, and 15 other kinds that fly. About how many known 
kinds of animals altogether are there on the earth? (8) 


9. By comparing the speed of common grasshoppers with 
the speed of automobiles it has been estimated that one 
kind of grasshopper flies at the rate of 15 miles an hour. 
At this rate, how far will it fly in thirty seconds? Express 
your answer in yards. (8) 


10. A stork has 122 sq. in. of wing area per pound of 
weight. Figure the wing area of a stork that weighs 11.34 


Ib. Reduce answer to sq. ft. and sq. in. (9) 
STANDARDS 
Superior work: 25-75 points Slow work: 8-12 points 
Good work: 17-24 points Inferior work: 0- 7 points 


Average work:- 13-16 points 
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RAPID DRILL-WORK 


61. Rapid Drill. (Oran Worx.) Spend 10 minutes in 
studying the examples before the recitation begins. In 
division examples, give only the first quotient figure. 


(A) 


(B) (C) _ (D) (E) (F) 


95)665 


75)679 x0 


Rule for 


BEB d: eae 
56)285 meee 6,7, 7,3 35)280 


What is a 


canceled 
check? 
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€F=X=p SELF-TESTING DRILL NO.8 G@#=x=D 


62. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. What 
should you do about mistakes on the Drill? 


1. Subtract: A. 3. Multiply: 4. 
1602475 835)501835 820.6 476 
900689 O12 3.789 
Pie .607 
7.969 
5. Find a 2% discount on $1799. 8.855 
.049 


6. What must be added to 14? to 
make 283? 


7. Find the volume of the box shown 
at the left. 


8. Check the final balance for July 30, 1927 ($276.01) 
as shown on the following bank statement. If the printed 
balance is correct, write ‘‘correct’’ as your answer. If a 
mistake has been made, give the correct final balance. 


' 
‘ 
iy 
J 
‘ 
J 
4 
4 
‘ 
' 
4 


/ 


a 
DatE Cuecks In DeratrL DaTE Deposits | Dats BALANCE 
' 


Balance brought forward me 986.15 


July 5 5.85 2210 July 5 26.388 | July 5 994.58 


July 6 96.16 July 6 898.42 
July 11 1.00 13.64 9.17 July 11 874.61 
July 15 2.00 100.50 July 15 85.00 | July 15 867.11 
July 26 1.85 75.50 July 26 789.76 
July 30 513.75 July 30 276.01 


9. 1 sq. mi.—320 A. equals how many acres? 


Go on to the next page. 
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10. $58.38 was the annual interest paid for a 6% loan. 
What was the amount of the loan? 


11. 2140=100% of N. 649=what % of N? 
12. The interest on a certain loan at 5% is $185.45 a 
year. What is the amount of the loan? 
13*(a) 6 pk. =_.bU: (é): 13-mi. =eeit) 
(b) 1280 A. =.._.sq. mi. (d) 9 bu. =.__.pk. 
14. Read the electric 
meter at the right ae oy ge » 


tat Se Se Se, a ( 22 4° Py 
15. 3)6 bu. 2 pk. 


*To count Ex. 13 correct, each Kilowatt Hours 
part must be correct. 


STANDARDS 
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63. Savings Bank Accounts. (Ciass Work.) 
You have already learned something about check- 
ing accounts with banks. There is another kind 
of bank account which you should understand 
thoroughly. This is the savings account. The savings ac- 
count is of special interest to you, because probably many of 
you are now saving money. Every boy and girl should have 
a savings account, and the bank is the best place to start one. 

Many banks allow you to deposit money in what is called 
their Savings Department, and will pay you interest for the 
use of your money. The rate of interest on savings is 
usually 3%, 35%, or 4%. Many savings banks will allow 
you to open such an account by depositing $1.60. 
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Mr. Hows (To bank official): Mr. Arnold, I want you to meet my 
son Charles and my daughter Mary. They have each saved a dollar. 
I told them that I would give them another dollar apiece if they would 
start a savings account. They decided they would do so. 

Mr. Arno.p: That’s fine. They are making a splendid start. Wise 
people always save a part of their money. It is not easy to save, either, 
because we all see so many things we would like to buy. But there come 
times when we need a little extra money badly; then we are glad we 
have some money in savings. 

Mary: We learned about interest in school, Mr. Arnold. How 
much interest does your bank pay? 

Mr. ARNOLD: We pay 3% per cent, and you will be surprised how 
these dollars of yours will grow without your doing anything at all 
except to save regularly. You see, your money will work for you. 

CHARLES: I’ve got a job delivering papers, and I’m going to save 
part of that money every week. 


The interest on savings accounts is often computed at 
the end of each six-month period. At that time, the interest 
due you is added to the principal (the amount then on 
deposit), and both principal and interest earned will draw 
interest during the following six-month period. When the 
interest is computed twice a year, the interest term is said 
to be six months. 


102 THE SAVINGS BANK 


It will help you to understand savings accounts if you 
will read the following rules taken from a savings account 
pass-book (the little book in which the bank records your 
deposits, withdrawals, and interest earned): 


1. Pass-books will be issued to depositors of savings accounts. 
All deposits and withdrawals must be recorded in this pass-book. 


2. At the time of making the first deposit, the one making the 
deposit must write his or her name in the pass-book and also on 
a card which is to be retained by the bank. 


3. Withdrawals shall be made only upon the presentation of 
the pass-book by the depositor, in person, or by sending with the 
book a written order stating the amount to be withdrawn. If 
such a book be lost or stolen, the person to whom the book was 
issued must report the loss of the book at once to the bank in writ- 
ing. If such notice is not given, and the bank should pay in good 
faith to the one unlawfully in possession of the book, part or all 
of the money on deposit, the bank shall not be liable for the 
payment of such amounts a second time. 


4. Interest will be paid by this bank on all deposits made, but 
only for full calendar months during which the money remains 
on deposit before being withdrawn. Any deposit made within the 
first five days of the month will be considered as having been 
deposited on the first day of that month. However, no interest 
will be paid on fractional parts of a dollar. 


5. On the first day of January and on the first day of July, 
interest will be computed and added to the principal on all de- 
posits entitled to interest under the conditions of section four 
above. 


(Signature of Depositor) 


The depositor signs and leaves with the bank a small 
card which is kept for reference in case of doubt as to the 
signature (the depositor’s name in his own handwriting) 
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attached to any order for the withdrawal of money he has 
on deposit. 

Answer the questions below to make sure that you have 
understood the discussion of savings accounts. 


1. How many kinds of bank accounts can you name? 


2. Give at least one difference between a checking account 
and a savings account. 


3. What are the usual rates of interest on savings accounts 
according to your text? What is the rate in your town or city? 

4. Are the savings banks in your town or city a part of the 
ordinary banks or are they separate banks? 


6. How much money does it take to start a savings account 
in your local savings banks? 


6. What is a pass-book? 


7. Do you know what the following words mean? If not, look 
them up in a dictionary or ask some one who knows. Depositor, 
deposit, withdrawal, interest rate, interest term, principal, calendar 
month, and signature. 


COMPUTING INTEREST ON SAVINGS 


64. How Interest is Computed on Savings Ac- 
counts. (Cxuass Work.) Few men and women 
really understand how the bank computes the 
interest on savings deposits. One should know 
how to compute interest on savings in order to check the 
bank’s figures, since banks sometimes make mistakes. 

If you will study all of this article carefully, you will 
have no trouble in understanding how the bank reckons 
the amount of interest on your own or your parents’ savings 
accounts. The next page shows how an account is kept in 
a savings account pass-book. Answer the questions below it. 
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No. 9864 


INTEREST ON SAVINGS 


James L. Montgomery 


IN ACCOUNT WITH 


THE MINER’S SAVINGS BANK 


HAZELTON, PENNSYLVANIA 


Date 1927 


Jan. 3 


1927 


WITHDRAWALS 


DEPOSITS 


BALANCE 


Interest 


SehToe 


Aug. 10 
Sept. 1 
Sept. 8 
Sept. 20 
Dec. 3 
Jan, 2 


Interest ’ 


190 


8 


1. How much did Mr. Montgomery deposit on March 3? 


2. What was his balance (total amount in savings) on March 3? 


3. What was his balance on May 5? What three amounts 


added together gave this balance? 


4. How much interest did his money earn during the first 
six months? What was done with this interest? 


5. Did Mr. Montgomery draw any money out of his account? 
If he did, when and what were the amounts? 


6. His money earned how much interest the last six months? 


On or about July 1, 1927, the bank went over Mr. 
Montgomery’s account to compute the interest his money 
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had earned during the first six months (see rule 5, page 102.) 
On an interest slip like the one below, the bank clerk put 


down Mr. Montgomery’s bal- 
ance for each month. 

To understand how the 
interest was computed you 
must know the rules which 
savings banks often use. 
They are given below: 


1. Deposits made on or be- 
for the fifth of any month are 
counted as having been made 
on the first day of that month. 


2. Interest is reckoned only 
on whole numbers of dollars; 
the cents are ignored. 


3. When one or more with- 
drawals are made during a 
month, the interest for that 
month is figured only on the 
smallest balance on deposit 
during that month. 


INTEREST 


Miner’s Savings Bank 


Depositor No.__9864___ 


James L. Montgomery 927 


Name 


“JANUARY 
FEBRUARY 
MARCH 
APRIL 
MAY 
JUNE 
JULY 
AUGUST 
SEPTEMBER 
OCTOBER 
NOVEMBER 
DECEMBER 

Total 


| nterest 


a 


4. Deposits made on or after the sixth of a month bear no in- 
terest until the first of the following month. 


Now answer these questions about interest slips: 
1. Why was the February balance $75.00? 


2. Why was the March balance on the slip $175.00 instead 
of $175.50 as shown in statement on page 104? (See rule 2.) 


3. What balance is shown on the statement on page 104 for 
August 10? What balance for August would be shown on the 
interest slip? Why? (See rule 4.) 
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4. Which of the three September balances shown on the state- 
ment will be put on the interest slip? Why? (Read the rules again.) 
We are now ready to figure the interest on the savings 
for the first interest period (January 1 to July 1). The 
rate of interest was 4%. One way to do this would be to 
——_______————, find how much interest each 


INTEREST monthly balance would earn 

lan ae Pere: and add these amounts. The 
Miner S Savings Bank rate for a year is 4%. The 
Depositor No.__9864 rate for one month would be 


as of 4%, or $% (4% + 12 
=74;% or 4%; that is, 4 of 
1% or .004). Thus we would 


James L. Montgomery | 927 


Name 


JANUARY i) 


FEBRUARY i multiply each monthly bal- 
oe ance by 4% and add the 
To ne 
ReeEe 7 amounts. This is done below. 
226| | Balance Interest 


JULY 

AUGUST 
SEPTEMBER 
OCTOBER 
NOVEMBER 
DECEMBER & ves 


38.17 Total 952 
3)952 Interest 8 ia 


$ 75 for Jan. @ 4 of 1% $ .25 
$ 75 for Feb. @ 4 of 1% $ .25 
$175 for March @ 4 of 1%$ .584 
$175 for April @ 4 of 1% $ .584 
$226 for May @ 3 of 1% $ .754 
$226 for June @ 4 of 1% $ .754 
$3.174 


THE BANK METHOD 


Now from the interest slip notice the way the bank com- 
puted the interest. The bank added the monthly balances 
and found the sum to be $952. It divided the $952 by 3 and 
then pointed off two decimal places, giving $3.17 as the in- 
terest due Mr. Montgomery for the six-month period. Do 
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you see that dividing by 3 and pointing off 2 decimal places 
is the same as multiplying $952 by .004? 


Which way of computing interest seems easier, the 
bank method or the other 
method? Do the results of INTEREST 


the two methods agree (if you aise ae ae ie 

ignore the 3 of a cent)? Miner S Savings Bank 
If you are quite alert, per- Depositor No._226 4 _ 

haps you can prove to the 


class that both methods must 
give the same result. 


Name 


JANUARY 
FEBRUARY 
Let us now see how the | MARCH 


bank reckoned the interest for | APRIL 
the second interest term (July | MAY 
1, 1927, to January 1, 1928). |_ JUNE 
On January 1, 1928, the bank | JULY 
took Mr. Montgomery’s ac- | AUGUST 
count and computed the in- | SEPTEMBER 
terest his money had earned SeVEES 
during the second six months eee 
‘ DECEMBER 
of the year 1927. On an in- |= SOT Tol 
terest slip the bank clerk 32464 Interest 
wrote the monthly balances. 
He then found the total of these amounts, divided by three, 
and pointed off two places. 
The slip shows that Mr. Montgomery’s savings account 
had earned $8.21 during the last six months of the year. 
Nore: The bank method described here works only for interest 
at 4%. If the rate is 3%, divide by 4 and point off 2 places. 
Some savings banks pay interest every six months but 
compute the interest on the smallest balance occurring at 


James L. Montgomery 927 
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any time during the six months interest term or period, in- 
stead of reckoning the interest month by month. In this 
case the smallest balance during the interest term is con- 
sidered as the sum of money on deposit for the full interest 
term. 

Different banks have different rules for figuring interest 
on savings. You should learn how your savings bank does 
it. It would be well to appoint a committee to visit the 
savings banks in your town or city to find just what rules 
your banks use. 

Can you answer the following questions? To do so you 
will have to study the interest slips and the pass-book and 
know the rules. 


1. How much money did Mr. Montgomery’s savings account 
earn for him during 1927? 
2. What did the bank do each time with the interest amounts? 


3. Suppose Mr. Montgomery had been so busy on December 
3 that he forgot to make the deposit until December 6. How 
much interest would he have lost? 


4. Mr. Montgomery made no deposits during January 1928, 
nor did he withdraw any money. What was his January balance 
on the interest slip? 


5. How would you find the amount of interest Mr. Mont- 
gomery’s money earned during the first three months of 1927? 


6. How does withdrawing money from a savings account 
differ from withdrawing money from a checking account? 


7. If you lose your savings pass-book, what should you do — 
immediately? Why? 


8. What is one’s “signature?” 


9. What is meant when we say that our money will work for us? 
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65. Problems about Savings Accounts. (WRITTEN WorRK.) 
In solving the problems in this article, read Arts. 63 and 
64 again if necessary. 


1. Harrison Emery put $500 into a savings bank which 
pays 4%, and left the full amount on deposit for two full 
interest terms of 6 months each. He then drew out both 
principal and the interest earned. How much money did 
he draw out? 


2. There is an error in the following figures from a sav- 
ings pass-book. Find and correct the mistake. (The rate is 
4% and the interest term is six months. The same rules apply 
as in Art. 63.) 


Date 1927 Withdrawals Deposits Balance 
PN OVER Ae oe ete i erie Senne $ 75.00 $ 75.00 
BGCIELO te SMe cee ee 100.00 175.00 
DYE APSR eM aPC SRLS Clean ev 8 YBa 100.00 275.00 
SER SILOS: © «nol eeae, ee Interest .76 275.76 


3. A school runs a savings fund which it deposits in a 
down-town savings bank. On December 22, 1926, it de- 
posited $235.35. No withdrawals were made. What in- 
terest did the money earn by July 1, 1927? The rate was 
3%. 

4. Compute the interest and principal due on January 
1, 1928, for the following savings account by both the 
bank method and the other method. The rate is 3%. (See 
page 107 for the bank method of computing interest at 3%.) 


Date Withdrawals Deposits Balance 
Bitte WOOD peeteneit an Shih) teh w ppd sees $100.00 $100.00 
Ba 24 4192 fra ea ryne shi re) pe ake 100.00 200.00 
Pie bs 14 102 fives ht kes Ee PLD | eae 175.00 


OE ts Ga aa dace A Ne 150.25 325.25 
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5. What was the interest due on July 1, 1927, on the 
following account if the interest is computed semi-annually 
(every six months) at 4%? 


Date Deposits Withdrawals Balance 
UM LOD 5c ie oi cP aes tee SOOO. Se Ac. $500.00 
Paget TOT si vie = sy ets ae. here ZU0I00 2 eas 700.50 
Peat wl Ose ces te eae eee eee $100.00 600.50 
Peavcited al O2e . A. caso rset ok mite BU.00 7? ieee 650.50 
a 901001 907 cccig, eee oot 175-007) <i as eeee 825.50 
PrUteG BESO (ac shit a8) yt a) dN Me hee 8 250.00 575.50 
PUEHPIOR <1 O2 7 ool Se PR ce Reid, ac tene, 115.25 460.25 


ACCURACY IN MAKING CHANGE 


66. A Use of Arithmetic in Making Smail Sales. 
(SILENT ReapiNnG.) As you know, many stores use 
a cash register in which the money for sales is kept 
and from which change is taken. Thus, if the 
salesman who is shown in the picture on page 112 received 
a five-dollar bill in payment of a purchase amounting 
to $2.25, he would put the $5 into the cash register and 
take out the amount of the change ($2.75) to give back 
to the purchaser. 

In making the change, most clerks do not think as follows: 
$5 given me; sales were $2.25. To get change, subtract 
$2.25 from $5. This is $2.75; so I must count out $2.75 
in change. 

If you will watch a clerk the next time he uses a cash 
register, you will see that he makes change by adding © 
up from the purchase amount to the amount that was 
given him. Thus, if he must make change from a $5 bill 
for a $2.25 purchase, he will think: $2.25 and 25 (taking 
out a quarter from the register) make $2.50, plus 50 (tak- 
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ing out a half dollar from the register) makes $3, plus $2 
makes $5 (taking out two one-dollar bills or one two-dollar 
bill from the register). Thus, as he has counted up the 
change, he has also taken it out ready to give back to the 
purchaser. He will often repeat his count aloud as he gives 
the money to the customer. 

Study the picture of a cash-register drawer below, and 
think how a clerk would make change for the amounts 
received and the amounts of sales given below the picture. 


e) 


a <S 


(a) Sales amount, 19¢; clerk received a quarter. 
(6b) Sales amount, 38¢; clerk received a dollar bill. 
(c) Sales amount, $1.35; clerk received a five-dollar bill. 


Always begin to make change from the amount of pur- 
chase. In other words, begin to count up from the sales 
amount and continue counting until you reach the amount 
given in payment. Thus, if you were making change for 
a $3.15 purchase from a $5 bill given in payment, you 
would think: 

$3.15 and a dime make $3.25, 

and a quarter make $3.50, 

and a half make $4.00, 

‘and a $1 bill make $5.00. 


67. Making Change. (WritteEN Work.) Make a chart 
like the one below and record the change you would make 
for the purchases listed below it. The first example is done 
correctly. 

There is often more than one correct way to make change. 
After finishing the work, talk over in class each answer to 


see if all have made correct change. 


noe PEE [DE | Ces [Wek | Dimes [vere tes [Baer] 
Pi ssaclesoof 4 | [1] [1] 


1. Amount of purchase, $3.36. Purchaser gave in pay- 
ment a $5 bill. 


2. Purchase, 40¢. Purchaser gave in payment a half 
dollar. 


3. Purchase, $1.37. Purchaser gave in payment $2.00. 
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. Purchase, $3.60. Purchaser gave in payment $10.00. 
. Purchase, 17¢. Purchaser gave in payment 50¢. 

. Purchase, $1.10. Purchaser gave in payment $1.50. 
. Purchase, $2.05. Purchaser gave in payment $2.25. 
. Purchase, $4.50. Purchaser gave in payment $4.50. 
. Purchase, $3.75. Purchaser gave in payment $5.00. 


o on DO Oo 


10. Purchase, 18¢. Purchaser gave in payment 50¢. 


€F=X= SELF-TESTING DRILL NO.9 G#=x=D 


68. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. Is the 
line going up on your Progress Chart? 

1. 25-+125 =? 

2. Mary said the correct answer to 1,018,232 —594,357 was 
423,875. Floyd said it was 534,875. Who was right? 

3: 5. 54263 =? 
409)343151 


6. How much greater is 22§ than 183? 
x 7. Find the product of 81.49 and 836. 
$6.99 8. 25% of N=206. 100% of N=? 
8.86 9. 507 =333% of N. 100% of N=? 
Ate 10. What per cent of 1950 is 325? 
5.99 11. Find the difference of 2 pk. 3 qt. and 
2.57 1 pk. 5 qt. 


12. What is the volume of a solid, each 
of whose three dimensions is one yard? 


13. What interest is earned on $9145 in 14 yr. at 43%? 
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14. 7 pk. 2 qt.+4=? 


Me.tinc TEMPERATURES OF CERTAIN SUBSTANCES 
(In DEGREES CENTIGRADE) 
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15.* Answer the following questions by means of the 
graph above. The graph shows the temperatures at 
which certain substances melt. 

(a) What is the melting temperature of sulphur? 

(b) What metal has about twice as high a melting point 
as zinc? ; 
(c) What metal has a melting point about one-fourth 

as high as cast iron? 
(d) About how much lower is the melting point of silver 
than that of copper? 


*To count Ex. 15 correct, each part must be correct. 


STANDARDS 


Were there some “hard spots” for you in the drill? The Self-Heip 
Index, page 471, will direct you to study material that will clear up 
things you may not understand. 
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REVIEW OF PERCENTAGE 


69. Mixed Review of the Uses and Applications of 
Percentage. (ORAL Work.) You should not have to use 
your pencil for this article. Study it silently for 10 min- 
utes in order to be ready with correct answers when your 
teacher calls upon you. 


1. Which one of the three questions will be answered 
by working Example A? 


(a) What is 64% of 84? Exar 
(b) What per cent of 84 is 64? 84 
(c) If 84 is 64% of a number, what x .64 


is 100% of the number? 


2. Which one of the three questions will be answered 
by working Example B? 

(a) What is 96% of 124? 

(b) 96 is what per cent of 124? 

(c) If 124 is 96% of a number, =o; or 124)96.00 | 
100% of the number =? 


3. Which one of the three questions will be answered 
by working Example C? 


EXAMPLE B 


(a) What is 46% of 136? ; inate s 
(b) 46 is what per cent of 1367 46) 136.00 


(c) If 186=46% of a number, 100% 
of the number =? 


In the next three examples, choose the correct answer. 


4. The process used in finding a per cent of a number 
is multiplication division. 

5. The process used in finding what per cent one num- 
ber is of another is multiplication division. 
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6. When a certain per cent of a number is given, the 
process used in finding 100% of that number is 
multiplication division. 

7. Tell what ought to be on each blank. Read care- 
fully or you will give wrong answers. 


(a) 162% of 66 is... (9) 250% of 20 is....... 
(b) 100% of 96 is... (h) 5 is 4 of 1% of... 

() 218 50% of ___... (2), 245 = (decimal) 
(d) 333% of 105 is._..... (j) 22% =....... (decimal) 
(e) 3418 1% of... (k) 15 is 662% of........ 
(f) Sof N=....%ofN . () 122% of 7 is. 


8. A discount of 5% for prompt payment on a bill of 
$400 would be what amount of money? 


9. 6% interest on a loan of $50 for six months would 
be what amount of money? 


10. A quantity discount of 30% on a bill of $1500 would 
be what amount of money? 

11. 50 feet of a 200-foot board walk had rotted and had 
to be repaired. What per cent of the walk had to be 
repaired? 

12. In a certain nursery there are 100 oak, 75 ash, 50 
maple, 30 elm, 25 hickory, 15 poplar, and 5 walnut trees. 

(a) What per cent of the trees are oak? 

(b) What per cent are ash? 

(c) What per cent are poplar? 

(d) What per cent are walnut? 

13. A clerk figured a 20% discount on a bill to be $25. 
What was the bill before discounting, if he figured correctly? 


14. A clerk figured that a 4% discount on a bill was $2.64. 
What was the original bill if he figured correctly? 
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15. A 10% discount on a bill amounted to $3.75. What 
was the amount of the bill before it was discounted? 


16. You should find the next six examples easy. 
(a) 8 is what % of 32? (d) 6 is what % of 36? 
(b) 19 is what % of 190? (e) 11 is what % of 55? 
(c) 40 is what % of 20? (f) 4 is what % of 2? 


17. Per cents can be added and subtracted. 


QAR 37 = (6) 24% —6% = 
(c) Find the average of 8%, 6%, and 21%. 


70. Problems Using Per Cents. (Writren Work.) If 
you have solved all the problems in Art. 69 correctly, these 
problems should not trouble you. 


1. Joseph sold his motorcycle to Richard on the following 
terms. Price $80. Payments as follows: 20% cash, 30% 
in 30 days, and the rest in 90 days. 

(a) How much did Richard pay at the time he bought 
the motorcycle? (b) How much in 30 days? (c) In 90 days? 


2. Henry and his father were driving a new automobile 
from Detroit to their home. When they stopped in a 
town for supper, Henry’s father said they had covered 
about 80% of their trip. The mileage record on the car 
read 112 mi. Henry figured how far the total trip would 
be. What should his answer have been? 


3. About what per cent of the year’s work in terms of 
pages of this book will you finish when you complete this 
page? (Hint: Consider page 386 as the last page of the year’s work.) 


4. Last year Mr. Wilson earned $2450. This was 135% 
of what he spent. How much did he spend? If he saved 
the rest, how much did he save? 
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5. This year Mr. Wilson expects to earn $2800. He 
hopes to save 20% more than he did last year. How much 


does he hope to save this year? (Hint: You will need to use 
Problem 4. Is there a fact in Problem 5 you do not need to use?) 


6. In solving 24 problems, Esther was wise enough to 
read 9 of them twice before starting to find the answers. 
What per cent of the problems did she read twice? 


7. James rides to school in a motor bus. He and the 
driver are good friends, and they often talk over James’s 
school work. Here is a problem the driver gave him. 
James could not work it, but you should be able to do so. 

“T carried 180 passengers yesterday morning. This was 
48% of my day’s business. How many passengers did I 
carry yesterday?” 


8. Mrs. Wagner loaned $450 to a creamery company. 
She received $24.75 interest per year. What rate of 
interest was her money earning for her? 


9. Last year William kept an account. of all that he 
earned and meant to record every cent he spent. At the 
end of the year he balanced accounts. He had earned $196. 
He could account for all but $4.90 of it. What per cent of 
his earnings could he not account for? 


10. The Bailey family is saving money to buy a radio. 
Thus far they have saved $42.25. Mr. Bailey said, ‘This 
is 835% of what we must pay for the radio.’’ Find the cost 
of the radio. 


11. The principal of the Calhoun school reports that 
only 75, or 12%, of the pupils of the school have failed to 
show a gain on their Progress Charts in arithmetic. How 
many pupils are there in the school? 
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12. Mr. Travis borrowed $750 @ 8% for 3 mo. At the 
end of the 3 months he should have paid back the $750 
and how much interest? 


13. There are 256 pupils in the Sidney Lanier School. 
Approximately 86% of them can swim. How many can 
swim? Work the problem and tell whether it would be 
possible for exactly 86% to know how to swim. 


14. During Thrift Week the pupils in a school in Oklaho- 
ma deposited $746.50 in the school savings bank. 40% of 
this was deposited by boys and girls who worked after school. 
These pupils deposited how much money? 


INTRODUCTION TO BUDGET MAKING 


71. Planning to Save. (Cuiass Work.) It is 
a good plan to kecp an account of all money 
earned (income) and spent (expenditures). It is 
also a good plan to look ahead in order to decide 
what you can afford to spend. Planning accounts ahead 
is called spending money according to a budget, or keeping 
a budget. 

Many school systems, city governments, and business 
concerns spend their money according to a budget. The 
officials look ahead, see how much money there will be 
to spend, what different items of expenditure there will be, 
and then decide how much money can be spent for each 
item in the budget. The United States Government spends 
its money on a budget plan. 

Many families arrange the expenditures of the home ac- 
cording to this plan of budget making. They decide how 
much there will be to spend and how much can be spent on 
each item of family expense. 


120 BUDGET MAKING 


There are many good ways of planning the items of a 
budget and listing them under main headings. Here is 
one way that has been found helpful: 


Main Irems oF A SIMPLE Famity BupGET 


Food Shelter Clothing Miscellaneous Savings 
Groceries Rent Clothes Church In savings 
Milk and =: Taxes Shoes Vacations bank 

butter Cleaning Repairing [Education Invested in 
Eggs Fuel clothes | Amusements business 
Meat Light shoes Doctor Insurance 

Telephone Dentist 
Furniture Gifts 
Repairs Charity 


The main question which must be answered by every 
business-like man and woman is: How much or what per 
cent of what I earn can I afford to spend for each item in 
my budget? 

A man earning $200 a month cannot afford to pay $100 
a month for shelter, but a man earning $500 a month might 
afford to pay as much as $150 a month, although $125 
a month would be nearer the proper amount. The table 
on the next page is a good one to use in planning a budget. 
It is based on the expenses of a family of man, wife, and 
two children. The table shows about how much one can 
afford to spend on the five main items of a simple family 
budget like the one given above. 

The amount which it costs to support oneself, or one’s 
family, is called the cost of living. The cost of living varies 
somewhat in different parts of the country; so some changes 
might have to be made in these estimates to meet local 
conditions. 
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BupGet TABLE For a Famity or Four 


Try to 
Spend for Miscel- Save at 
If you earn Food Shelter Clothing laneous _ least 


$1200—1450 ayr.. 35% 20% 15% 25% 
$1500—1750 ayr.. 835% 20% 15% 25% 
$1800—2350 ayr.. 35% 20% 15% 20% 
$2400—2950 a yr.. 35% 20% 15% 15% 
$3000—3500 a yr.. 30% 20% 15% 15% 


it is not always possible to keep within one’s budget in 
any one year. Severe sickness may force one to spend a 
great deal for doctor’s bills. Rents may be very high, etc. 
But over a period of years it is wise to keep expenditures 
within a definite budget. 

You do not have to remember this information about 
planning your expenses, but it is wise to have some plan 
of spending your money. When you earn money, decide 
on a budget, and then stick to it. You will find that by 
doing this you will get more out of your money. No budget 
is worth much unless you follow it. 


72. Problems In Spending on the Budget Plan. (Warit- 
TEN Work.) In solving the problems below use the Budget 
Table at the top of this page. When earnings are given 
“by the week” or “‘by the month,” change to a yearly basis. 


1. If you earn $1200 a year, what is the most you should 
pay for shelter in a year? 


2. If you earn $1200 a year, what is the most you should 
pay for shelter per month? 
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3. Mrs. Brown’s food bill for August came to $44.50. 
Did she keep within a fair allowance for food? The family 
income was $1600 a year. 


4. If Mr. Keith earns $2500 a year, how much should 
he try to save a year? 


5. On a salary of $42 a week, Mr. McAndrew allows 
$25 a month for clothes for his family. Can he wisely 
afford that much? 


6. Mr. and Mrs. E. J. Walker saved $600 last year out 
of an income of $3000. Was that a fair amount to save? 


7. What should Mr. Watson allow for shelter per month 
if he has an income of $2800 a year? 


8. Figure the amounts for the main items of the budget 
for a year if the family income is $2000 a year. 


9. Figure the amount that it is wise to spend per month 
for each item if the family income is $1600 a year. 


10. The month’s food bills for a year were as follows: 
$98.75, $110.50, $92.00, $87.80, $94.75, $98.15, $100.25, 
$97.60, $89.95, $115.35, $95.15, $94.00. . Would these expen- 
ditures come within a good budget estimate if the family 
earnings were $300 a month? 


PRACTICE IN ESTIMATING 


73. Matching Examples and Estimated Answers. (Stupy 
Periop.) At the top of the next page are examples with 
three estimates for each. Choose the best estimate for 
the answer of each example, without actuaily working it. 
Write your estimates on paper. After the study period 
is over, the class should agree on which estimate is the 
best one for each example. 
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EXAMPLES ESTIMATES 
1. 876 X1.01 (a) 87687 (b) 8.76 (c) 876 
2. 233 x302 (a) 69.9 (b) 160 (c) 6990 
3. 4% of 362 (a) 14 (b) 1.2 (c) 120 
4, Find N if 67 =32% of N (a) 2 (b) 50% (c) 200 
5. 86 is what % of 21 (a) 400% (b) 25% (ce) 17 
6. .41)9.3 (a)i23'7* (bh) 235) Cre 
7. 4.63 x.501 (aye23> = (b) 23 eters 
8. If 1.1% of N=34,N= (a)36 (bb) 360 (c) 3600 
9. .032)601 (a) 20,000 (b) 200 (c) 20 
10. If 357 =600% of N, N= (a) 60 (b) 360 (c) 6000 
11. 5.1).1003 (a) 2000 (b)2 (c) .02 


PROBLEM SCALE NO. V 


74, Problems Using Decimals. (WritrmEN WorK.) You 
can earn 60 points by working every problem correctly. 
Find your score by adding the numbers printed at the 
right of each problem you worked correctly. 

Rate yourself by the standards at the end of the article. 
Number your answers plainly. 


1. The team which won the pennant in the school base- 
ball league had a standing of .803. The lowest team had 
a standing of .468. What was the difference in standing 
between the winners and the team at the bottom of the 
league? (4) 

2. Mrs. Bailey keeps an account of her household ex- 
penses. Her budget allows her $185 a month for these 
expenses. Her account book shows the following expendi- 
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tures for last month: food, $85.95; rent, $40.00; fuel, $6.25; 
lighting and phone, $3.85; clothing, $15.60; insurance, 
$5.00; other expenses, $3.17. 

How much more or less than her allowance did she spend 
last month? (5) 


3. John wants to buy a sleeping-bag to use next summer. 
How many hours must he work in order to get enough 
money to buy the sleeping bag if it costs $12.50 and he re- 
ceives 30¢ an hour for his work? (5) 


4, To the question: ‘‘The Baltic Sea is nearest to what 
continent?” 2400 answers were received. 1756 of these an- 
swers were correct. What per cent of these answers were 
correct? (6) 


Use the following facts in Problems 5 to 10: 


Mr. Garey kept an accurate account of the cost of rearing a 
boy to the age of 16. He found that this boy ate during the 
first sixteen years of his hfe $2,000 worth of food. $725 was 
spent for the boy’s clothes. The boy’s share of the cost of rent 
was $925. Money spent on the boy’s health amounted to $400. 
Mr. Garey calculated that the cost of recreation for the boy was 
$150. 


5. According to these figures, how much did Mr. Garey 
spend on the boy in all? (6) 


In Problems 6 and 7, carry the answer to one decimal point. 


6. What per cent of the total expense of rearing the 
boy went for food? (6) 


7. What per cent went for clothes? (7) 


8. If the boy earned 32% of the money spent upon 
him, how much did he earn? (6) 


RAPID DRILL-WORK 125 


9. The total cost according to Mr. Garey’s calculations, 
which you found from the facts given above, was for the 
first 16 years of the boy’s life. Find the average yearly 
cost for the first 16 years. (See Problem 5.) (6) 

10. Compute the cost of rearing a girl to 16 years of age 
if the cost of rearing a boy is 1123% of the expense of 
rearing a girl. (9) 

STANDARDS 

Superior work: 34-60 points Slow work: 5-12 points 

Good work: 20-33 points Inferior work: 0- 4 points 

Average work: 13-19 points 


75. Rapid Drill. (Orau Work.) See how quickly you 
can do the examples below and at the top of the next page. 
In division examples give only the first quotient figures. 


(A) (B) (C) (D) (E) (F) 
89 | 150%= 
i; = 71 what |4+0+49] 85)764 


decimal? 


Ph. 
aS Multiply 
3. : ; and reduce: 
Add: — 
4, 27)10.8 


6,10, 4,8 


5. 03) 275 alee 7 
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(A) (B) (C) (D) (E) (F) 


Subtract: Budget 
6. | 57)275 $5.00 means 
85 what? 


change? 
Explain 47 
8. factors x5 


SELF-TESTING DRILL NO.10 @#=x=D 


76. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. Are you 
catching your mistakes by checking your work? You get 
better ratings if you do. 


1. Find the difference of 168.5418 and 96.0464. 


2. Add: 3. Multiply: 4, 5. Add: 
957 1072 6.49)2329.91 32 
366 4162 6 
449 eas 43 
975 24 


849 


6. Find the product of 87g and 22. 7. Find 4% of 723. . 
8. Is 492.016 +4.91 about: 1000, 100, 10. Multiply: 

or 10? SoTe 750i lbs 
9. What per cent of 336 is 42? 7 
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11. My share of the profits was $348.12, 
or 36% of the total profits. What were 
the total profits? 


13. The parallelogram shown 
at the right has a base of 44 in. 
and an altitude of 1 in. What 


is its area? 


6 sq.ft. 98sq.in. - 14. What is the total area of the 
4sq.ft.112sq.in. three surfaces whose areas are given 
OreG? {071 2 SQ sin. at the left? 


12; 
428)287616 


15. Find the cash on hand for July 1, 1927, in Henry’s 
cash account below. 


Expen- 
__ 1927 Receipts ditures 
June | 1 | Cash from May, 1927 pole to 
5 | New cap Taie25 
10 | Mowing lawn (5 
11 | Watering garden 90 
16 | Savings bank | 5 | 00 
17 | Cleaning cellar 1-| 50 
21 | Class dues 35 
25 | Movie 25 
26 | Working in grocery store 1 | 75 


Saal ome lee Celt GUENOTIC Mater he oon amir. | 


* | 6 |7-8|9-14) 15 


oie 


The Self-Help Index, page 471, lists articles for study and practice 
to make hard examples easier the next time you meet them. 
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77. General Review. (OrAaL Work.) Study the exercise 
below in order to tell what number, word, or phrase should 
be on each blank when you are called upon. 


1. When two or more numbers are multiplied, each of 


Tie nium bers-1s-8 ee ee of the product. 
2. Checks stamped ‘‘Paid” are called -................ checks. 
3. Checks that have not been cashed at the time the 
monthly statement is made out are called... checks. 


4. The record in the deposit (pass) book is written by 


6a 0 = OO esas 5x0] 
6. To indorse a check means ..................... 

7. A good estimate of 0:1)40001 ee ee 

8. A deposit slip is given to a depositor 


10. Two things shown on a monthly state- 
ment are............ aNd 2 eee 


11. .94894 would answer this percentage question: 


12. The error in the example —— i 

4)824 . 

13. yo or 126)86.00 would answer this percentage 
question: ........... rg 


14. Two factors of 35 are 5 and _.._.... 
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15. The best rating on a Self-Testing Drill I have yet 
mace is) 22) 


16. To “over-draw” one’s checking account is -........... 


17. Five main items for a simple family budget might 
avell bei... ase pe ote wee ips ea: ee ee eet a 


18s. Three things which help in problem solving are: 


20. Not how much do I want to spend but how much 
Canel or etees to spend is a question all wise people should 
ask themselves. 


21. Interest on savings accounts is usually computed 
Zip il time(s) a year. 


22. In reckoning interest on savings, only ............ num- 
bers of dollars are considered; all the -.......... are ignored. 

23. Bankers often compute interest at 4% for 6 months 
DysCcividingspDyee. == and pointing ote... = decimal 
places. 

24. The correct change from a $1 bill in payment for 
a 66¢ article might be 4............ Fe Ce ed RNa le gel eee oe 

25. The correct change from a $5 bill in payment for 
$2.35 worth of cloth might be 1_........... Sie 1) oe : 
and?) ee 


26. Is .05).2003 about .4, 4, 40, or 400? 


CHAPTER IV 


MEASUREMENTS. THE FORMULA. THE 
ARITHMETIC OF COMMISSION 


SOME FUNDAMENTAL FACTS OF MEASUREMENT 


78. Three Kinds of Measurements. (Ciass Work.) 
As you already know, there are three main kinds of measure- 
ments. These are: 


1. MEASUREMENT OF LENGTH OR DisTANCE. We often 
find it useful to measure with a high degree of accuracy 
the distance between two points or two places. Measure- 
ments of distance would be made in answering such ques- 
tions as the following: 

(a) How far is it from New York to Chicago? 

(b) What is the distance around the world at the equator? 

(c) What are the dimensions of your classroom? 


(d) What is the height of the tallest building in your com- 
munity? 


2. MEASUREMENT OF AREA, OR EXTENT OF SURFACE. 
We need to know with accuracy more facts than those of 
distance or length. We often need to know the area or 
the extent of surface that is covered by whatever objects 
we may be thinking about. Measurements of area would 
be made to answer such questions as the following: 

(a) Which has the more floor space (area), the assembly room 
or the halls on the first and second floors of the building? 

(b) How large (how many acres) is Mr. Johnson’s farm? 

(c) What per cent of the earth’s surface is water? 
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3. MEASUREMENT OF VOLUME OR EXTENT OF Space. In 
addition to length and surface measurements, we are 
sometimes interested in measures of volume. Measure- 
ments of volume would be necessary in answering such 
questions as these: 

(a) What is the capacity of a coal bin with dimensions 
Sox 10'X128 

(b) How many cubic yards of earth must be removed from a 
level lot in order to make a cellar 10’ 30’ X40’? 


(c) What are the volumes of this expanding traveling bag 
(A) when it is extended to its greatest capacity, (B) when par- 
tially extended, and (C) when closed as much as possible? 


»>It is important to remember that there are three 
kinds of measures: (1) those of length or distance, (2) those 
of area or surface, and (3) those of volume. 


Note: The word “‘capacity’”’ often occurs in speaking of meas- 
urements. In one sense capacity means volume and is expressed 
in cubic units. However there are many other uses of the term 
capacity, such as: 

(a) The capacity of this freight car is three automobiles. (Note 
that the capacity of the car in the strict sense of volume would 
have been stated in cubic feet or cubic yards.) 

(b) The capacity of this hay barn is 400 tons. 

(c) The capacity of this schoolhouse is 1200 pupils. 

Ordinarily you will have no difficulty in deciding in what sense 
the word ‘‘capacity” is used if you are careful in reading the 
problems and discussions in this book. 
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LINEAR MEASUREMENTS 


79. Why We Have Several Units of Linear 
Measure. (SILENT Reapinac.) We need to measure 
distances of such greatly different lengths that we 
have several units of measure, or standard units, 
for distances. Thus: 

The inch is a unit of measure of small distances. 

The foot, yard, and rod are used for longer distances. 

The mile is the unit of measure for even longer distances. 

Of course: these units of measure are all related to each 
other. For example, one linear foot is equal to 12 linear 
inches. The word linear is the adjective form of line. 
There are 54 or 5.5 yd. in a rod, etc. A table of linear 
measures will be found on page 470 of this book. 

One reason why we have several units of linear measure 
is convenience. Sometimes we need to make very exact 
measurements. How could the 
man who manufactures keys and 
locks, like those at the right, think 
accurately about his work if the 
only unit of linear measure were 
the foot or yard? 

At other times we would find 
that it would be very bothersome 
and would cause needless work to measure with so small a 
unit as the inch. For many of our purposes a large unit 
only is needed. We could measure the distance around a 
room in inches, but it is more convenient to use feet, or yards. 
In this way we can work with smaller numbers. In planning 
a day’s trip in an automobile, we need to know the distance 
between towns only in miles. We do not need to know that 
it is 16 mi. 500 ft. 6 in. from the post office at Ashton to the 
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post office at Bellevue. ‘‘A little over 16 mi.” is all we would 
need to know. 

To express the area of a large farm in square inches or 
square feet, or the capacity of a box-car or a large ware- 
house in cubic inches would require inconveniently large 
numbers, and call for very tiresome measurements. 


80. Changing Distances from One Unit to Another. 
(Ctass Work.) In our use of linear measurements we 
often need to know how to change a distance reported in 
yards to an equivalent one reported in feet, or a distance 
recorded in inches to an equivalent one in feet, ete. 


Every seventh-grade pupil should be able to do the work be- 
low accurately and easily. 


Tell what should be on each blank. 


fl mi. Pies it: 10.290 in gee yd. 
2529 in. ap lente ft: 11. L000; ftre2 ae in. 
3. 60 ft. =e yd. 12. 2mi =... se 
Aird: =e Tt 13). rde eae yd. 
5.3 in. = ee it, 14.03 Cee re in. 
GeOnVdoe fhe =) oe if. 15 1 ee rd, 
7. + mi. =e yd. 16:0 16:yd.e= ee ite 
8. 33 ft. == eee rd. fe Of lt ee eee it. 
QuSifta2.in. = 2.25 in. 1Sie 1 lee ee yd. 


gw-An important fact of linear measurement is that 
a distance stated in any unit of linear measure can be 
expressed in any other unit of linear measure. 

Thus, a distance in miles can be expressed as a distance 
in feet, a distance stated in feet can be expressed in inches, 
etc. These changes can also be made in reverse order. 


7 4 a ae 
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81. Estimating Distances. (Ciass Work.) It is useful 
to be able to estimate distances and lengths without meas- 
uring them. One can learn to estimate short distances by 
repeated practice in judging distances and then actually 
measuring them. 

Spend a few minutes in estimating short distances. The 
following suggestions will be useful to your class. 


1. Agree on several distances to estimate. One class 
agreed on the following: 

A straight line drawn on the blackboard. 

The distance between the floor and the top of the blackboard. 

The width of some door in the room. 

The distance between two chalk marks drawn on the floor. 

2. Write your estimates. 

3. After you have written your estimates, measure each 
distance carefully. 

4, Compare your estimates with the actual distances you 
found by measuring. 

5. Note whether you are inclined to’ ‘‘over-estimate”’ 
or to ‘“‘under-estimate”’ distances. 


» If your estimates were very poor, it would be a good 
plan to practice estimating distances until you can do it 
fairly accurately. 

It is much more difficult to estimate long distances by 
looking at them. Objects seen at great distances appear 
very much smaller than they actually are. In looking at 
mountains it often seems as though they were but a few 
miles away, when, as a matter of fact, they may be 20 or — 
even 50 miles distant. In the picture on the next page, 
notice how the telephone poles and other objects look 
smaller the farther they are away. 
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Try to estimate some long distances for which the actual 
lengths can be obtained, as heights of tall buildings or monu- 
ments, distances from one farmhouse to another, or from 
one place to another in your city. 


82. Accurate Measurement of Short Distances, 
(StteENT Stupy.) It is difficult to measure small 
distances with accuracy. If you measured off an 
inch with a dull, blunt pencil and a poor ruler, 
you would probably not get quite the same distance that a 
very skilled draftsman, using a sharp pencil and a high-grade 
ruler, would get. The following lengths were given by four 
seventh-grade pupils in measuring this line: 


(a) 14” (b) 1¢-+"” (c) lye’ (d) 12" 
Which of the measurements is most nearly correct? 


Many of the common things in life are measured with 
very great accuracy. Parts of machinery often have to 
be made so carefully that an error of z$o or even zoo of 
an inch in measuring them would make the part useless. 


136 ACCURATE MEASURING 


Some time when you are asked to study a topic for a 
report to your class or for a composition in your English 
work, you will find some very interesting facts about 
accurate measurements and how they are made by study- 
ing topics like the following: 

The Accuracy of Measurements of the Parts of an Automobile. 

How a Watch Is Made. 

How a Fountain Pen Is Made. 


For your work in arithmetic the following cautions are 
worth remembering: 


1. Measure more than once and always with great care. Aver- 
age the results of several measurements. 


2. Be sure your ruler or yardstick is straight and true. 

8. Use the best ruler or measuring instrument you can get. 
4. Work very carefully. Do not let your ruler or pencil slip. 
By looking at the rulers below and on the next page, you 


can see how accuracy of measurement depends upon the 
measuring instrument used. 


HALVES AND QUARTERS OF AN INCH 


a AA TT 


HALVES, QUARTERS, HIGHTHS, AND SIXTEENTHS OF AN INCH 
tH 


i 2 3 


SIXTEENTHS AND THIRTY-SECONDS OF AN INCH 
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THIRTY-SECONDS AND SIXTY-FOURTHS OF AN INCH 


83. Problems about Linear Measurement. (WRITTEN 
Work.) The following problems will help you see some of 
the many uses that can be made of the linear measures 
about which you have been studying. 

1. What is the exact length (top to bottom) of the paper 
on which this page is printed? 

2. What are the exact dimensions of the New Work sign 
on page 135? 

3. How wide is the ruler shown at the top of this page? 
Measure the width of the part of the ruler shown under the 
magnifying glass. What is the difference of the two measure- 
ments? 

4. Mr. Henry had a hedge planted across 60 feet of the 
back and along 40 feet of one side of his lot. A gardener 
furnished the bushes and did the work for 60¢ a foot. How 
much did it cost Mr. Henry? 

5. A western farmer fenced a field 40 rods by 80 rods. 
He set the posts 15 feet apart. How many posts did he use? 

6. An army balloonist made an ascent of 43,580 feet. 
How many miles high did he go? (Carry answer to two 
decimal places.) 

7. The sailor’s mile, often called the “‘knot’’, is 1.15 
times as long as the mile you have learned. The knot is 
how many feet long? 
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DRAWING TO SCALE 


84. Scale Drawings. (Cuass Work.) When 
an architect prepares the plans for a building or a 
draftsman draws a design for a machine, he must 
let some small unit of measure like an inch or a 
fraction of an inch stand for some larger unit. If he did 
not do this, he could not get his drawing on a conveniently 
sized sheet of paper or even on any sheet. He there- 
fore draws ‘‘to scale.” He lets 1 inch on his drawing 
stand for 5 feet, 8 feet, 16 feet, or whatever number of 
feet may be convenient; or he may let } inch or % inch 
. stand for 1 ft., 2 ft., or 3 ft., as he pleases, and every part 
of his drawing is made according to this scale. Thus on a 
sheet of convenient size, he has a complete plan of the build- 
ing, the machine, or whatever it may be. 

You are probably best acquainted with scale drawings 
from the maps in your geography books. On maps, an 
inch generally stands for a certain number of miles. 


In drawing to scale, keep these things in mind: 
(a) Choose a scale that will make a drawing of reason- 
able size on your paper. 


If you were drawing a baseball diamond to scale, you would 
not use the scale 1” : 1’, for it is 90 feet from home plate to first 
base. If the scale were 1” : 1’, your drawing would be at least 
90 inches long. This would be too large for your paper. 

If you desire to have a map on a page that is 4” by 6”, the 
longer side of the area to ba mapped would have to be represented 
by a line not longer than 6”. If the map were to be made on a’ 
chart 23’ by 3’, the longer side of the area to be mapped would 
have to be shown by a line not longer than 3’. 


(b) Be sure to get all needed measurements of the ob- 
ject you are going to draw. If one is not careful, he is likely 
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to have his drawing well along and suddenly find that he 
has failed to measure certain needed parts of the object. 


(c) Use a sharp pencil and a good ruler. 


85. Making and Studying Scale Drawings. (WRITTEN 
Work.) Every seventh-grade pupil should make at least 
two good scale drawings. Choose for your drawing any ob- 
jects that you wish. You should of course select something 
that you can measure or the measurements of which you 
can obtain in some other way. 


1. Below are some suggestions for scale drawings. 


A Floor Plan of Your School. 

A First- or Second-Floor Plan of Your Home. 

The Map of Some Park. 

The Map of a Football Field or of a Tennis Court. 
Plan of the School Grounds. 

A Bookcase. 

The Buildings and Lots of a Farm. 

The Front of Your School Building. 


2. (OptionAL Work.) The picture on the next page 
shows how a seventh-grade pupil made a scale drawing of 
one of the parks in his city. Measure it carefully, and 
on a piece of paper at least 83” 10” in size, make a scale 
drawing which is an exact copy of the picture on page 140 
except that you should make the dimensions of your draw- 
ing exactly twice as large as those in the picture. 


You should make the dimensions of all the objects twice the 
size shown in your book, but you need not bother to measure 
the small marks which represent trees and shrubs. These you 
can guess at and draw approximately as they are shown in your 
book. Study carefully the suggestions and questions below the 
picture before you begin your own drawing. 
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SECOND AVENUE 
Monkey | Squrel 
© i} 
3) 
° © 


Washingtons Stalue 


Oj 


Py 8 


8 
© Scale: 1": 100° 


THIRD AVENUE | 
SUGGESTIONS AND QUESTIONS 


1. Make your drawing in pencil. Draw the lines faintly 
at first and then, after you are sure they are all in the 
right places, go over the lines and make them heavy. 


2. Do you think it would be wise to plan what the scale 
of your drawing will be? When your drawing is made, 
will the scale still be “1” : 100’” (as shown in the drawing 


above)? Do you think the scale of your drawing should 
read: Scale, 1” : 50’? 


3. Would it be a good idea to find what the dimensions 
of the drawing of the park are in inches? What will these 
dimensions be in your enlarged drawing? 
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4. In the drawing on page 140, how wide is the walk 
around the fish pond? How wide will it be in your drawing? 

5. Do you think it would be a good plan to write all the 
dimensions and distances as shown in the drawing in your 
book, and then multiply each by two before you begin to 
make your enlarged drawing? 

Use your completed drawing in answering the following 
questions: 

6. What are the actual dimensions in feet of the various 
animal cages? 

7. What is the diameter in feet of the base of the foun- 
tain (the circle in the center of the fish pond)? piers: is 
the diameter in feet of the fish pond? 

8. What are the actual dimensions of the bases of the 
two statues (the squares are the bases)? 
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86. A True-False Test. (OraL Work.) In this arti- 
cle are 12 statements. Some of these are true and some 
are false. Study them in order to be ready to tell which 
are true and which are false. 


1. 3.5 feet equal 42 inches. 


2. The check shows the correctness of the work. 


42178 —38219 =3959 Ans. 42178 
38219 


3959 
42178 Check 


3. In adding fourths and sixths, twenty-fourths should 
be used as the smallest common denominator. 
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4. There are exactly six errors in all in the two tables of 
equivalents below. 


Oy ak 


Pen Cenr......... 662% 125% | 100% | 1% | 20% |87.5% 


5. A good estimate of the quotient of .3).90001 is 3. 
6. A question in percentage answered by working the 


example - would be ‘‘64 is what per cent of 748?” 


7. There are 640 A. in a square mile. 
8 A rating of 4 on a Self-Testing Drill is very good. 


9. In multiplication the product is always larger than 
any one of its factors. 
10. Five of these are not in the best form for answers:, 
44 % 8 31 1ft.14in. 38qt.3pt. 4455 
11. A question in percentage answered by working the 
example .6 X367 would be, ‘‘what is 6% of 367?” 
12. A question in percentage answered by working the 


example .07)143 would be, ‘what is the whole number, 
if 143 is 7% of it?” 
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87. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. Seventh- 
grade pupils should make their written work easy to read. 


1. Subtract: 2. Add: 3. Subtract: 4, 
13744 ok 2? 1181577 14-61 =? 
485.410 9.666 852986 
Tacis he 864 Ai ae" 5. Multiply: 
5.777 586.79 
3.196 A5 
6. 7. 8. 
465)264120  5.69)4500.79 qe +12 =? 


9. What temperature does the thermometer 
show? 


10. How much interest does $450 earn in 3 yr. 
1 mo. @ 4%? 
11. 1 mi. —2482 ft. =? 


12. 144 is what per cent 
of 96? 


13. Divide 9 sq. ft. 120 
sq. in. by 8. 


14. The picture at the left shows 
a locker in the captain’s cabin on 
a “freighter.” Find the volume of 
the locker in cubic feet. 


Go on to the next page. 
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15. Mr. White’s share of the profits of a sale was 
$2763.75. This was 834% of the total profits. What 
were the total profits? 


STANDARDS 
Number correct 7 | 8 |9-14 15 | 


Rating 


Careful pupils will make sure to understand and correct every mis- 
take they have made. The Self-Help Index, page 471, will guide you in 
needed review work. 
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88. Five Facts about the Formula. (Cuass 
Work.) The area of a figure like a rectangle may 
be stated in two ways: 


(1) In words, thus: “The area of a Bena 
aoe the product of the altitude and the base.” 


(2) By a formula, thus: A =a xb. 


The formula may be regarded as an abbreviation of the 
full statement in words, or a sort of “shorthand.” The 
formula A =a Xb can be made even shorter by leaving out 
the times sign. It would then be written A=ab. ab 
means a times b. xy means x times y, etc. 


In the formula A =ab, a and 6 are the factors of A. 


Following are five facts about the formula which you 
should learn at once. If you master the formula, it will be 
one of your most helpful tools in arithmetic. 


1. The letters in a formula represent numbers, and they 
can be replaced by such numbers. Thus, if a has the value 
5 and 6 has the value 9, the A in the formula A =ab must 
equal 5X9, or 45. We can replace the A by 45, and the 
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statement, A =ab, is still true, thus: 45=5x9. All of the 
following statements are also true: 


45=ax9 45=5x<b A=5xb A=ax9 


2. Every formula contains an equality sign (=). The 
equality or ‘equals’ sign means that the number at the 
left of the equality sign is equal to the number at the right 
of this sign. (Remember that ‘number’ as applied to a formula 
means either a number or a letter standing for a number.) 


The formula A =ab means that A equals the product 
of a and b. You should note that A does not equal a 
or b alone, but A does equal the product of its factors, 
a and b. A=ab is called an equation. An equation is 
merely a statement that one number equals another. A is 
spoken of as the “left side of the equation” and ab as 
the “‘right side of the equation.”’ You can think of the = 
as a sign that separates every equation into two sides. It 
tells you that the result or number on one side is equal to 
the result or number on the other side. 


3. The two sides of the equation may be exchanged 
without destroying their equality. The phrase “without 
destroying their equality’? means without making the left 
and right sides of the formula unequal. That is, if 
A =ab, then ab=A. This of course seems foolishly simple, 
but keeping the fact in mind often helps you find a simpler 
method of working with a formula. Thus, 7x8 =56 and 
56 =7 X8; 9 Xa =9a and 9a =9 Xa. 


4. The order of the individual factors does not change 
the value’ of their product. Thus, A=ab and A =ba. 
Similarly, in the formula for the area of a triangle, A =4 
Xaxb, we can also say: A=aX4 Xb and A=axbx#. 
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Prove Fact 4 for the formula A =4 Xa Xb or A =4$ab by 
having A, a, and b equal various numbers. Thus, letting 
A =48, a=8, and b=12: | 

(1) 48=4x8 x12 (2) 48=8x3xX12 (3) 48=8x12x} 


5. Both sides of the equation in a formula may be mul- 
tiplied or divided by the same number (or a letter standing 
for a number) without destroying the equality. Thus, if 
A=ab, then 2A =2ab, 3A =3ab, 4A =4ab, etc. You can 
easily see that this is true, for if 24=8 x3, then 2x24= 
2x(8 x3) and 3x24=3 (8X3). 

Likewise, if A=ab, A+x=ab+x and A+r=ab=+r. 
Letting numbers take the place of letters in the formula 
makes this very clear. Thus, if 24=8x3, then 24+3= 
(8X3) +38, and also 24+4=(8 x3) +4. 

You have already learned that formulas may be shortened 
by leaving out the times sign. They may also be shortened by 
omitting the division sign. When this is done, we write the 
number to be divided above the divisor; thus, a+z is written 
g ab+z2x is written ee These would be read ‘a over x’ and 
‘fab over x.” 


24 8x3 
If 24=8 x3, then Sea (divided by the same number). 
24 8x3 Pde : 
Work Cerra to see if dividing both sides of 24=8 x3 by 


the same value changes the equality. 

These facts about formulas seem absurdly simple and 
even foolish when you use numbers for letters, but they 
are very important facts when you are dealing with letters © 
only. 

At the top of the next page are the five facts to be re- 
membered about formulas. 
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1. The letters in a formula represent numbers. 

2. Every formula contains an equality (=) sign. 

3. The two sides of the equation can be exchanged with- 
out destroying the equality. 


4. The order of the factors (numbers and letters) does not 
change the value of their product. 

5. Both sides of the equation may be multiplied or divided 
by the same number without destroying the equality. . 


89. Practice with the Formula. (WritreN Work.) In. 
doing the work called for below, read again the five facts 
about the formula, given above. 


1. Write the formula A=} xa xb in a still simpler 
form. For what is this the formula? 


2. Solve for A in the formula A =ab, for each of the 
following sets of values. The first one is already done as a 
sample. “Solve for A’? means to find what number A 
equals by replacing a and 6 by the numbers which they 
represent. 


I~a=10, b=6 II. a=9, b=8 
SoLuTion: Il. a=6,b=3 
A=axb=10X6 =60 IV. @=7.0,b=125 


3. (a) What is the left side of the equation in the for- 

mula p =21+2w? ; 

(b) What is the right side of the equation? 

(c) Does this formula mean that p is equal to 2I? 
To2w? To what is p equal? 

(d) The formula p=2l+2w has something to do with 
rectangles and parallelograms. See if you can find out 
what p, l, and w represent. State the formula in words. 
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90. Using the Facts about Formulas. (Stupy 
Prriop.) The facts you have learned about equa- 
tions in Article 88 are very useful in making new 
formulas from formulas that you already know. 
Thus, you know the formula for the area of a parallelogram, 
A=ab. This formula tells how to find the area. From it 
you can make a formula that will tell you how to find the 
base of a parallelogram. The work below explains how this 
is done. 


We start with the formula for the area of a parallelogram 
(Step 1). Then we change the formula to read ab=A (Step 2), 
because we want to find what 6 equals. 
We know that we can make this change 
(see fact 3, page 147). 

Now, what we want on the left side of 
’ the equation is b alone, instead of ab. So 
we must remove the a. We can do this 
by dividing ab by a. But since we are 
dividing ab by a, we must also divide 
A by a (see fact 5, page 147). The formula 
then reads as shown in Step 3. 

We are now ready to cancel in order to remove the a from the 
left side. We do this (Step 4), and find our formula for b. The 


final formula for the base of a parallelogram is p= (Step 5). 


This formula tells us that the base of a parallelogram 
equals the area divided by the altitude. 


Now try to work out a new formula for yourself. This 
will help you to understand formulas more clearly. See ~ 
if you can get the formula for the altitude of a parallelo- 
gram. Use the same steps shown in the explanation above. 
With what formula will you start for Step 1? How will 
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you change it in Step 2? What do you want to get rid of in 
Step 3? Can you do this by dividing? What do you can- 
cel in Step 4? If you have worked out all your steps cor- 
rectly, you find that the formula for the altitude of a par- 


allelogram is a =< 


There is another way to find that an*. You know that A= 


ab, or A=aXb. a and 6 are factors and A is their product. Do 
you remember the rule for finding a factor (page 74)? It is 
this: “Product divided by one factor gives other factor.’’ So 


A~b gives a, ora=A-~+b. A+b is the same as Hence, an* 


91. Practice in Finding New Formulas. (Ciass Work.) 
Study Articles 88 and 90 again if you find these problems 
difficult. 


1. A little later on in the seventh grade you will study 
circles. Then you will use a certain formula d=2r. From 
this formula work out another one that will show what r 
equals. 


2. The formula for the base of a rectangle is b — From 
this formula work out another one showing what A equals. 


3. The formula for the volume of a rectangular solid is 


V=lwh. From this formula get a formula for J. For w. 
For h. 


4, The area of a triangle is given by the formula A =4ab. 
Starting with this formula, find the formula for the base 
of a triangle. (Hint: What is the formula when both sides of 
A=ab are multiplied by 2? Is this a good way to start getting 
the formula you want?) 
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PROBLEM SCALE NO. VI 


92. Problems Using Data in Tables. (Written Work.) 
You can earn 70 points by working every problem correctly. 
Find your score and rate yourself as directed for Problem 
Seales I to III. 


Use the following table in working the problems below. 


The suits which men and boys wear vary in quality and hence 
in cost. This table reports certain interesting facts about men’s 
and boys’ suits. 


QUALITY OF SUITS SOLD BY 128 STORES IN 1927 


QUALITY AS JUDGED Per Cent 
By Cost 1n DoLLars QUANTITY or ALL Suits 
Under $20 16,516 10.1 
$20 to $29.99 32,977 20.3 


30 to 39.99 48,996 30.1 
40 to 49.99 39,307 - 
50 to 59.99 17,335 
60 to 79.99 qh & 
80 and over 427 


1. What per cent of all suits sold by the 128 stores is 
accounted for in this table? (6) 


2. How many suits were sold in all? (5) 


3. How many more suits costing under $40 were sold 
than suits costing $40 or over? . (7) 


4. If the 1928 sales of the 128 stores reported in the 
table above were 112% of the 1927 sales, how many suits 
did these stores sel] in 1928? (8) 
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5. Find the total cost of the suits sold in these stores 
which cost from $20 to $29.99 apiece. The average cost 
of these suits was $25. (8) 


Sole leather is the kind of leather used in making the soles or 
bottoms of shoes. Study the following table and use the facts in 
working the next problems. 


CHIEF SOLE LEATHERS PRODUCED IN THE U. S. 
IN 1919 


Preces or LEATHER WHOLESALE 


KInps PRODUCED Cost Per Pounp 


Oak 10,086,228 49.1¢ 
Union 73,141,834 45.0¢ 
Hemlock 1,731,545 41.9¢ 


6. Find the total number of pieces of leather produced in 


1919 in the United States. (4) 
7. How much more Union leather was produced than 
Oak and Hemlock together? (6) 
8. About what per cent of all sole leather produced in 
1919 was Oak? (7) 
9. What per cent of the cost of Hemlock per pound is 
the cost of Oak? (9) 


10. Estimating the average weight of a piece of leather 
as 5 lb., figure the total cost of the sole leather listed in 


the table above. (10) 
STANDARDS 
Superior work: 21-70 points Slow work: 5-7 points 
Good work: 14-20 points Inferior work: 0-4 points 


Average work: _ 8-18 points 
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MEASUREMENTS OF AREA 


93. The Area of the Rectangle. (Ciass Work.) 
A rectangle is a surface bounded by two pairs of 
parallel lines, and its angles are all right angles. 
Its opposite sides are equal. The length and width 
(or base and altitude) are called the dimensions of the 
rectangle. We usually think of the longest side as the base 
of a rectangle and the shortest side as the altitude. How- 
ever, any side may be the base. 


Study this rectangle (Fig. 1). 
The perimeter is the sum of all the sides. 


The perimeter of the rec- 
tangle shown in Fig. 1 is 13 ft. 

Lines AB and CD are par- 
allel and equal. 

Lines AC and BD are par- 
1D allel and equal. 


ye 


Fig. 1 


Angles m, n, d, and e are 
right angles. 


Line AC is perpendicular to line CD. Perpendicular 
means that AC and’ CD form a right angle (square corner). 
Can you find three other pairs of lines perpendicular to 
each other? The two edges which form a corner of a rec- 
tangular desk make a right angle and are said to be per- 
pendicular to each other. The walls of your schoolroom 
are perpendicular to the floor. 

The altitude of a rectangle is the perpendicular distance 
from the base to the side opposite the base. In a rectangle 
the altitude is always the length of the side that meets or 
joins the base. 
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Common units of measure of areas are the square inch, 
the square foot, the square yard, the square rod, the acre, 
and the square mile. Area is always expressed in square 
units. Remember this when writing answers which are areas. 

The rule for finding the area of a rectangle is usually 
written as the formula A =ab, where A =area in square 
units, a=the altitude, and b=the base. In using this for- 
mula, a and & must be expressed in the same linear units. 


The area of the rectangle in Figure 1 would not be found by 
multiplying 2 by 135; these dimensions are not expressed in the 
same unit. Its area in sq. ft. would be found thus: 2x43. (Why 
44?) Its area in sq. yd. would be found thus: 15x2. (Why 2?) 


Remember the formula for the area of a 


rectangle: A=a Xb or A=ab. 


QUESTIONS 
1. What are the lengths of lines AB and BD in Fig. 1? 
2. What lines are perpendicular to each other in Fig. 1? 
3. What kind of angle is angle d? 


Note: Angles are described in two ways. 


(1) By use of a single letter, as for Zm or Zd in Fig. 1. 

(2) By the use of the three letters which indicate the two 
lines forming the angle, as for ZACD in Fig. 1. ZACD 
can also be read or written ZDCA. Can you name 
Zd in two other ways? The letter at the point (vertex) 
of the angle is always the middle one of the three letters. 


4, What are six units of measure of area? 
5. What is the area of Fig. 1? 
6. Name two pairs of parallel lines in Fig. 1. 
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7, What are the areas of the six rectangles whose di- 
mensions are given below? Use the formula A =ab. Ex- 
press the dimensions in the same unit. 

Put one dimension in the place of a and the other in the 
place of b. Remember that ab is the product of a and b. 

(a) 4 in. by 9 in. (d) 54 yd. by 5 ft. 

(b) 2 ft. 3 in. by 4 ft. (e) 6 mi. by 3 mi. 

(c) l yd. 1 ft. by 45 yd. (f) 3yd.1 ft. by 4 yd. 2 ft. 


94. The Area of the Parallelogram. (C.Lass 
Work.) The parallelogram is a figure bounded 
by two pairs of parallel lines. Its opposite sides 
are equal. Its angles are not right angles (except 
when the figure is also a rectangle). 


Study this parallelogram (Fig. 2). 


A Lines CA and BD are par- 
allel lines and are equal. 

Lines CD and AB are par- 
allel lines and are equal. 

Zm is an acute angle (less 
than art. Z). . 

Zn is an obtuse angle 
(more than a rt. Z). 


CT tt. 
Fia. 2 


The area of a parallelogram is found by multiplying its 
base by its altitude, expressed in the same linear units. 

The altitude is the shortest distance between the base 
and the side opposite the base. An altitude can also be 
thought of as the length of a line drawn at right angles 
from the base to the side opposite, or perpendicular to 
them. Thus, if the base of Fig. 2 is CD, its altitude is 9 in. 

The base of a parallelogram may be any one of its four 
sides. 
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The formula for finding the area of a parallelogram is 
_A=axb or A=ab, where A =area in square units, a and 
b equal an altitude and a base expressed in the same linear 
units. (a and 6 are not sides. They are a base and an altitude.) 


The area in square units of Fig. 2 is not given by the product 
of 9X14, because these dimensions are not in the same linear 
units. The area of Fig. 2 is 9X16 or 144 sq. in., or #14 or 
sq. it. 


Remember this formula for the area of a 


parallelogram: A =a Xb or A=ab. 


All rectangles are parallelograms; so the formulas for 
their areas are the same. 


QUESTIONS 
1. What two pairs of parallel lines are there in Fig. 2? 
2. Angle o (Fig. 2) is what kind of angle? 
3. Angle p (Fig. 2) is what kind of angle? 


bp 
Y 
LZ. 


4.in > eae Ary 
(A) (B) 


4, Are the areas of parallelogram A and rectangle B 
equal? 


5. Do you see that by taking triangle 7 from the left of 
parallelogram A and placing it at the right of the par- 
allelogram, we get: rectangle B? 
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6. What are the areas of the six parallelograms whose 
dimensions are given below? Use the formula A =ab. 


Base ALTITUDE BAsE ALTITUDE 
(a) 6 in. online (d) 2 yd. 14 tt: 
(oO) 3 yd. lit. lt yd. 2 it. (e) $rd. 20 rd. 


(c) 6 ft. 2 ft. 8 in. (f) 3mi. 0.5 mi. 


95. The Area of the Right Triangle. (CLaAss 
Work.) A right triangle (rt. A) is a figure bounded 
by three straight lines; one of its angles is a right 
angle. 


Study the right triangle (Fig. 3) below. 


Do you see that rt. A ABC is 4 of the 
rectangle ABCD? 

The area in square units of a rt. A is 
equal to one-half the product of its base 
and its altitude, or one-half the product 
of its two shorter sides. 


The formula is this: A =4xaxb, 

B<— 2 or A =43ab, where A =area in square 
Fig. 3 units, and a and b equal the two 
shorter sides expressed in the same linear units. This 


b 
formula may also be written as A = = (ab +2). 


Remember this formula for the area of a 
right triangle: ab 


A=ab or A=— 
zab or 9 


QUESTIONS 
1. What kind of angle is Zo? 


2. What kind of angles are m and p? 
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3. In Fig. 3 what line is perpendicular to line BC? 


4. What are the areas of the rt.A whose dimensions 
are given below? Use the formula A =4ab. 

(a) b=Ait. ¢=2it. (d).a@=4:5 it.,.b=3.7 It. 

(0) <b =3 ft.5,4 =11 in. (Chad=2 yd, b=» It 

(c) b=25 yd.,a=1} yd. (f) a=4 ft. 6 in., b=23 ft. 


96. The Area of Any Triangle. (Cuass Work.) Most 
triangles are not right triangles. A triangle which does 
not have a right angle is called an oblique triangle. To 
find the area of an oblique triangle, we must know a base 
and an altitude. (Oblique is a new word to be remembered). 


Study Figure 4. 

Note that AA BC is one-half BA 
of the parallelogram ABCD. 

The area of a parallelogram 
=ab (altitude times base). 

The area of a triangle which B 
is one-half of a parallelogram 
is Sab. 


Fig. 4 


Any triangle can be thought of as one-half of some 
parallelogram. Thus: 


The formula for finding the area of a triangle is A =3ab 
or A =4 Xaxb, or A =, where A is the area and a and 


b are the length of the altitude and base of the triangle. 
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Remember this formula for the area of 


i f b 
any triangle fAlarhr bona ab 


QUESTIONS 


1. The area of Fig. 4 on page 157 is 42 sq. in. By using 
the formula, do you get 42 sq. in. for its area? 

2. What are the areas of the triangles whose dimen- 
sions are given below? Use the formula A = jab. 

(@) a=3 ft., b=2 ft: (ck a =2:75 ft., b= TK. 

(6) a=4i yd.,b=7 ft. (d) a=2 {t..6 in., b=1it210gm 


3. Do the three A below have equal bases? 


eee 
Lis pase Ls ore ad a 
SEO Mees Ve ice 

SRB So SOR ni Bias 
a ON lay 
RNB R ese, 
aL Let NN Sd Te aN ae 
pp Ege aA 


4. Do the three A in Figure 5 have equal altitudes? 


5. Should they have equal areas? 
6. Count the squares in their areas to see if all areas 
really are equal (as nearly as you can estimate). 


7. What should be the area of each? 
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8. Find by using the formula, the areas ot triangles of 
the dimensions given below: 
(a) altitude, 16 in., base, 25 in 
_ (b) altitude, 27 ft., base, 60 in. 
(c) altitude, 32 ft., base, 6% yd. 
(d) altitude, 8 rd., base, 20 rd. 
(e) altitude, 4 yd. 2 ft., base, 6 yd. 1 ft. 


97. Rapid Drill. (Oran Work.) This oral practice will 
help you in the Self-Testing Drills. In the division ex- 
amples give the correct first quotient figure only. 


(A) (B) (C) (D) (E) (F) 
“es a fe ces 5 of 1% 
1 6 ty 49)441 | =what 


decimal? 


Del te ; : 58)359 


6. —58 | 78)405 | 63 
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SELF-TESTING DRILL NO. 12 


98. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. Are you 
carefully correcting each mistake that you make in the 
Self-Testing Drills? 


1. Margaret said the quotient of 282,150 divided by 594 
is 475. If this is correct, write “Correct” as your answer. 
If 475 is incorrect, give the correct answer. 


2. Subtract: 3. Add: 4, 6. What is the 
112284.64 6901 487.388 +83.6 =? total amount? 
12364.67 9688 2qtol pt: 
1 - 800 Fs 3 qt. 
8026 44 x42 =? 5 qt. 14 pt. 
870 4qt. 4 pt. 
5517 1qt.1 pt. 
7. Multiply: 8. 9. Is # of $645 about: $2400, 
2379 32 $500, or $120? 
9146 6 
Ta 23 10. $3.75is 1% of what amount? 
33 


11. 7200 is 100% of a number. What per cent of the 
number is 936? 


10,000 1,000 100 


12. Multiply: 
6 pk. 2 qt. 
Kilowatt Hours | 2h eee 


13. The electric meter shows how many kilowatt-hours? 
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14. Find the number of square feet 
in the area of the end of the house 
shown in the drawing. 


15. I loaned some money to one 
of my friends at 53%. I receive 
$454.30 interest each year. How 
much money did I loan? 


STANDARDS 


THE CIRCLE 


99. Facts about the Circle. (Ciass Work.) 
There are several facts about the circle which 
almost everyone knows. These are: 


1. The bounding line of the B 
circle is called the circumference. Line 
A to D to E to B to A in Fig. 1 is the 
circumference of the circle. A circum- 
ference is really a perimeter. Why? 


crcl m feren. 
e 


2. A line from the center of the cir- 
cle to the circumference is called a ra- 
dius. Line CA is a radius. We can 
draw more than one radius in a circle. CB is a radius; 
so also is CD. The plural of radius is radii. 


Fia. 1 


3. Line BD in Fig. 1 is called a diameter. It is a straight 
line touching the circumference at two points and passing 
through the center C. In the same circle one diameter 
equals two radii-or one radius equals one-half a diameter. 
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Study the circle (Fig. 1) and estimate an answer to this 
question: ‘‘How many diameters equal the length of the 
circumference?’ Any one can see that the length of the 
circumference equals at least one diameter. Would it equal 
about 2 or 3 diameters? 

The relation between the diameter and the circumference 
of any circle can be thought of as the number of diameters 
it takes to make a circumference, or the number a diam- 
eter must be multiplied by to get the circumference. 

If the diameter of Fig. 1 is 6 in., would the circumference 
be equal to about: 1X6 in., 2 <6 in., or 3X6 in.? 


Study the measurements below, and see if you can find the 
number by which to multiply the diameter of a circle in order 
to find the circumference. These measurements were made very 
accurately and are correct to the nearest one-hundredth. Carry 
answers to at least two decimal places. 

Will dividing the circumference by the diameter give you the 
number you are asked to find? 


NUMBER TO 


OBJECT CIRCUMFERENCE DIAMETER Murarehyr 
Tinks pOutleae sates 5.50 in. 1.75 in. 3.14+ 
Round tin box... . 6.13 in. 1.95 in. 
Fence Post....... 26.52 in. 8.44 in. 
Globe map....... 56.74 in. 18.06 in. 
Barrel-head...... 71.47 in. 22.75 in. 
A TGD LEUNG eVects oe LAStam 5.67 in. 


It has been found that if you multiply the diameter of — 
a circle by 3.14 or by 34, you will get a rather accurate 
measure of the circumference. Also, if you divide the 
circumference by 3.14 or 34, you will get a good approxi- 
mate measure of the diameter. The relation or. as is said 
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in arithmetic, the ratio of a circumference of a circle to its 

diameter is about 3+ or 3.14+ (a little more than 3.14) 
»>It is good fun to find the ratio of the circumference to 

the diameter of a circle by making actual measurements. 


Every seventh-grade pupil should measure the circum- 
ference and diameter of at least three circles and compute 
the ratios. Be careful to measure as exactly as possible. 

The ratio 3+ (approximately) or 3.14+ is called pi, repre- 
sented by the Greek letter 7. (Pronounced pie.) The value 
of pi is often given to four decimal places; thus, 3.1416. 


Pi or 7=3+ or 3.1416 or 3.14+ 


100. Formulas to Use with the Circle. (C1iass 
Work.) We have learned in Article 99 that when 
we know the diameter we can find the circumference 
by multiplying the diameter by 3.14. We call this 
number pi and write it 7. So we now have a formula or 
rule for finding the circumference: c= 7d (circumference = 
3.14 xdiameter). 
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There is also another formula for finding the circumfer- 
ence. Itisc=2zar. Although the formula, c=ad may seem 
somewhat simpler to you than the one, c=2zr7, the latter 
will prove more useful in actual work with circles. You 
must understand, however, how c =27r is obtained from the 
formula c=7d. Study the following three statements to 
see how it is done: 


(1) d=2r (The diameter equals 2 times the radius.) 

(2) c= Xd_ (The circumference =pi times the diameter.) 

(8) c=aX2r=2ar (The circumference equals 2 times pi 
times the radius.) 

Notice that the d in formula 2 was replaced by 2r to 
obtain formula 3. We can do this because a diameter equals 
2 times the radius. 


Formula 3 can be simplified as follows: 
¢=277 =2 X3.14 Xr=6.28F. 


Remember these formulas for the circumference of a circle: 


c=7d or 34d or 3.14d c=2zr or 627 or 6.28r 


Sometimes we may know that a circle has a circumference 
of 32 feet and want to find the diameter or the radius. So 
we must have two more formulas or rules. 


In Article 90 you learned how to make formulas from 
formulas that you already know. Let us therefore start 
with the formula c = 7d and make a formula for finding the 
diameter of a circle. First look back and study the Steps 
on page 148. 


It is d that we want to find; so we change the sides of the 
equation to make it read td=c. Then, because we want to 
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find d alone, we must get rid of 7. We do this by dividing 


both sides of the equation by 7+ (= =), Now we can get 
Tv T 
rid of wz by canceling (= =), and our formula for finding 
cS. 
the diameter reads d =<- 
T 


Starting again with the formula c=7d, let us now find a 
formula for getting the radius. Let us replace d with 27, 
since we want a formula with r in it. The formula then 
reads c=72r, or c=2zmr. Now we follow the same steps we 
have used before to find new formulas. 2mr=c (step 2). 
Bar 


= => (steps 3 and 4). r = (step 5). 


Remember these formulas for the diameter and the radius 
Cc 


of a circle: Apetee ee 
1 27 


101. Problems about Circles. (WritreN Work.) Here 
are some problems in finding circumferences and diameters. 
1. Find the circumferences of the circles with the diam- 
eters given below. Give answers to two decimal places. 
(a) 8 ft. (b) 6 yd. 2 ft. (c) 42 ft. 
2. Find the circumferences (to two decimal places) of 
circles with the radii given below. 
(a) 9 in. (6) 2 ft. 4 in. (c) 25 yd. (d) 5 ft. 6 in. (e) 13 ft. 
3. Using 7 as 3.14, find to two decimal places the diam- 
eters of the circles whose circumferences are given below. 
(a) 1884 ft. (ORI 2 tt (c) 5 mi. 
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‘4. Using 7 as 3.14, find to two decimal places the radii 
of the circles whose circumferences are given below. 


(a) 236.5 yd. (b) 94 in. (c) 112 ft. 


5. The distance around a circular pond is 14 mi. About 
what distance is it straight across? 


6. A circular running-track is to be constructed on a 
square piece of land. The land is 145 yards wide. About 
what length of track can be built? 


7. A circular saw has a radius of 23 inches. On the cir- 
cumference of the saw there are 4 teeth to the inch. How 
many teeth are there on the saw? (Disregard decimals in 
in the answer.) 


8. A certain radio coil is 14 inches in diameter. There 
are to be 60 turns of wire on it. About how many feet of 
wire will be needed for the coil? 


102. The Area of the Circle. (Ciass Work.) 
Two seventh-grade pupils wanted to compare the 
areas of the two dining-room tables shown below. 
“£8 They could find the area of the rectangular table, 
but they did not know how to compute the area of the 


Circumference 9.4’ 


circular table. After they had finished studying this article, 
they computed the approximate area of the circular table 
without any trouble. You can do it also. 
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A simple way of discovering how 
the area of a circle is found is to cut 
the circle into twelve equal parts as 
shown in Fig. 1. 


If Fig. 1 were cut apart along 
each radius shown (at AO, BO, CO, 
etc.), it could be laid out in the form 
shown in Fig. 2 below. 


O 

Lives 
14. 2 

Notice the following facts about Fig. 2: 

Figure 2 is made up of 12 exactly equal parts.. Each one 
of these parts is about equal to a triangle. Since they look 
so much like triangles, it seems reasonable to measure their 
areas by using the same sort of formula that is used to 
measure the areas of triangles: A =4 Xa Xb. When you 
study geometry in high school, you will learn that this 
method measures the area of parts like these in Fig. 2 
correctly. 

The area of the part AOB is } times AB times 7. The 
total area of the circle is made up of 12 such parts, or 
12x4x<ABxr. The formula is A =12}xABxr, or we 
can write it in different order thus, A=} xXrX12XxAB. 

Notice that 12xAB is the same as the circumference 
of the circle, or c=12AB. We can shorten the formula 


rc 
therefore to A=4% Xr Xc, or A=$rc, or A=5 or rc+2. 
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Remember this formula for the area of a circle: 


rc 
ee =— 
A =4re, orA=5 


If you understand this article thus far, you can go a step 
further. In Art. 100 you learned that c=2mr. (Circumfer- 
ence equals 2 times pi times radius.) 


Now see if you can understand the following statements: 


(1) A -* and (2) c=2mr. Now in (1) we put 2z7r in 


The 2’s cancel and 


place of c and find that (3) A= a 


rXr=r?, therefore (4) A =ar?. 
r? is read “r square” or ‘‘the square of r.”’ The following 


facts will tell you what the ‘square’ of a number or letter is: 
(1) 6? (6 square) =6X6=36 
(2) 10? (10 square) = 10X10=100 
(3) 5? (5 square) =5X5=25 
In the same way, r?=r Xr, or r multiplied by itself. If A= 
ar?, does A equal tXrXr? 


Remember this formula for the area of a circle: A=zr? 


You have learned that there are two formulas for finding 
the area of a circle: A =F and A=ar*. To use the first 


formula you must know both the circumference and the 
radius. Which one of the formulas could we use when it 
is impossible or inconvenient to find both the circumference 
and the radius? 
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103. Problems. (WriItTEN Work.) Here are some prob- 
lems in finding areas. Use 7 =3.14. 


1. Find the approximate areas of the circles whose 
radii or diameters are given below: 


(a) Radius =9 in. A (e) Diameter =3 mi. 

(b) Radius =8 ft. (f) Diameter =15 yd. 

(c) Radius =14 yd. (g) Radius = 5/9” 

(d) Diameter = 26 ft. (h) Diameter =4 yd. 2 ft. 


2. Which of the two dining-room tables shown on page 
166 has the larger area? 


3. The diameter of a drum-head is 2.5’. How many 
square inches of skin are in the surfaces of the two heads? 


4. The circumference of a circular window is 58.12”. 
c i 
What is its radius? (Use rege) What is its area? 


5. The diameter of a circular water tank is exactly 9 ft. 
The pressure of the water on the bottom of the tank is 
1.3 lb. per sq. in. What is the total water pressure on the 
bottom of the tank? 
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6. In the center of a war memorial building is a circular 
room with a diameter of 50 ft. How much paint will be 
needed to cover the ceiling of this room if one gallon of 
paint will cover 400 sq. ft.? 


7. The wind is blowing squarely against a circular sign- 
board, whose diameter is 32.75 ft. The pressure exerted 
on the sign-board by the wind is 25.5 lb. per sq. ft. Find 
the total wind pressure against the board. 


SELF-TESTING DRILL NO. 13 

104. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. You 
should make a special study of the examples in which you 
make mistakes. 


1. How much is 2. Two-thirds plus 3. Find the 


18 times 23? three-fourths plus one- average: 
sixth equals what? 354 
: 425 
4. Find the difference of 8,931,072 and B02 
3,246,919. 13 
147 
5. Find the 6. Subtract: 654 
sum: 1554211 525 
Ory. ait. 898752.3 aia! 
2 yd. ees) Ae 
trite 7. Multiply: 8. 21.7)776.86 
Lyd. 1 it. 5068 
Bryce 2uitt 9684 9. 84 is what 
rr per cent of 1680? 


10. A 2% discount on a bill came to $19.00. How 
much was the bill before it was discounted? 
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1a. 405 +4 is about: 2000, 810, 81. 


12. The base of the triangle shown 
at the right is 15 yd. Its altitude is 
12 yd. Find the area. 


13. Express in miles and feet: 3 <2346 ft. 


14. Which of the following formulas 
would you use in finding the circumfer- 
ence of the circle? 

(a)c=ar (b)c=4ar (c) c=2ar 


15. Fire destroyed 84% of the goods 
in a dry-goods store. The loss amounted 
to $8198.24. What was the value of the goods before the 
fire? 
STANDARDS 


Number correct 


Rating 


The Self-Help Index beginning on page 471 will direct you to material 
that will help you. 


PROBLEM SOLVING 


105. Studying One’s Own Mistakes in Problem Solving. 
(Cuass Work.) A seventh-grade class in arithmetic in a 
town in West Virginia voted to adopt the following six 
tules for use in all their problem solving during the year. 


I. Read each problem at least twice carefully. 
II. Get clearly in mind what is asked for. 
III. Find out what facts are given in the problem. 
IV. Decide what processes must be used, and in what order 
they should be carried out. 
V. Before working the problem, estimate a reasonable answer. 
VI. Check all work (at least where the numbers are large). 
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After these six rules were agreed upon, their teacher 
gave them some problems to work. Some of the pupils, 
however, were careless and made mistakes. Five of the 
problems which were worked incorrectly by certain pupils 
are given below. Study the problems and the solutions and 
find out which of the six rules were not used by the pupils 
who made the mistakes. The first one is discussed already 
as a sample of what you are to do. 


As solved by Mary Roe 
Problem 1. A coal dealer 2400 Ib=3400 or $ T. 
sold 2400 lb. of coal to Mr. 3.26 
Spear for $18.30. How Be Oe ei oiea. or Re 
much did Mr. Spear pay B 
per ton for the coal? Spear paid for the coal. 


Do you see that Mary Roe made a number of errors? 


(1) She did not follow Rule II; so she did not notice 
that the problem called for what Mr. Spear paid per ton 
for the coal. Probably she would not have made this mis- 
take if she had done as Rule I suggests. 


(2) A reasonable answer (Rule V) would be less than 
$18.30 since a ton is less than 2400 lb. If Mary had esti- 
mated a reasonable answer she might have discovered that 
she chose the wrong processes. 


(3) But she not only chose the wrong processes; she made 
mistakes in her figuring. She did not check her work 
(Rule VI). If she had done so, she might have found the 
mistake she made in cancellation. 


(4) The correct solution is as follows: 2400 lb. =$§38, 


or 2 tons. If $ tons cost $18.30, + ton costs + of $18.30, or 
$3.05. One ton costs 5 X $3.05, or $15.25. 
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Problem 2. My father and I went on an auto trip last 
summer. When we had gone 108 miles, my father said, 
“We have gone 75% of the total distance. Can you tell 
me what the total distance will be?’ 


As solved by John Lee As solved by Robert Moss 
The Work Check The Work Check 
108 John 108 75 
BD failed HIE) 108 

“500 to 540 600 

706 check. 756 750 

75.60 mi. Ans. 81.00 mi. Ans. 81.00 


Robert’s check showed that he had made no mistake in 
his figuring. Does this prove that he had solved the prob- 
lem correctly? (Is 81 mi. a reasonable answer? Would not the 
total distance be more than 75% of the total distance?) 


Problem 3. The Boy Scouts went on an all-day hike. 
They left camp at 8:00 in the morning and walked until 
3:30 in the afternoon, stopping 90 min. for lunch and to 
rest. They walked 123 mi. in all. What was their average 
rate of walking per hour, deducting the lunch period? 


1.6 6% mi. per hr. Ans. 


As solved by Ralph Birch 75)125 
75 Check 
8 o’clock till 12 o’clock is 500 1.6 6 
4 hours. 450 7.5 
12 o’clock till 3.30 is 34 500 830 
hours. 450 1162 
4 hr. and 3% hr. are 74 50 12.450 
hours. aL 


12.500 
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Problem 4. How much is left from a man’s wages for 
4 weeks of 24 working days if he earns $5.50 a day, and 
he has to pay $12.50 a week for board and room? 


As solved by Alice Norton 


The Work Check 
$5.50 $12.50 $132.00 24 
24 4 $ 50.00 5.50 
~ 2200 $50.00 $ 72.00 Ans. 1200 
1100 120 
$132.00 132.00 


Problem 5. In 1000 lb. of roasted peanuts, 326 lb. is 
waste and the rest is food. What per cent of roasted peanuts 
is food? 


As solved by Joe York: 35755 = -326 or 3.26% Ans. 
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106. Problems Which Contain ‘Hard Spots.” (Wrirren 
Work.) You can earn 60 points by working every problem 
correctly. Find your score and rate yourself as directed 
for Problem Scale I, Art. 20. Here is a good chance to 
use the rules for problem solving about which you studied 
in Art. 105. 


1. A radio set and cabinet sell for $275. A 12% dis- 
count is allowed for cash payment. How much would 
be saved by paying cash for the set and cabinet? (5) 


2. Four boys who went on a Saturday hike carried 
packs on their backs. They stopped at a country store 
and while resting, weighed their packs. Timothy’s pack 
weighed 123 Ib., Sidney’s weighed 17 lb. 8 oz., Walter’s, 
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14 lb. 9 oz., and Jerry’s, 16 lb. 4 oz. How much weight 
had the four boys been carrying on their backs? (5) 


3. The science class wanted to find how many times 
the diameter is equal to the circumference of a round 
copper plate. They measured the diameter and found 
that it was exactly 8 in. They measured the circum- 
ference and found it was 25.13 in. The circumference 
of the copper plate is how many times as large as the 
diameter? (Carry answer to three decimal places.) (6) 


4, What was the cost of the clothing a soldier took 
with him overseas during the World War? Use the fol- 


lowing table of standard equipment: (6) 

1 raincoat—$5.33 1 set identification tags—$.04 

2 suits of underwear @ $3.15 2 pr. field shoes @ $7.50 per 
each pair 

1 winter cap—$1.25 5 pr. breeches @ $2.55 each 

2 pr. puttees @ $2.95 5 pr. socks @ $.60 per pair 

1 wool coat—$9.79 1 overcoat—$12.17 

1 overseas cap—$1.00 1 pr. wool gloves—$.80 

1 belt—$.30 2 flannel shirts @ $4.08 eack 


1 set collar badges—$.37 


5. During one summer William sold Magic Silver Pol- 
ish. He received as his pay 374% of his total sales. His 
accounts show that he sold 87 large cans at $1.75 each, 
154. medium-sized cans at 98¢, and 247 small cans at 49¢. 
Find his earnings on these sales. (7) 


6. The science class found that the circumference of a 
circular rod was 5.884 in. and the diameter was 1.875 in. 
How many times as large as the diameter is the circum- 
ference of the circular rod? (Carry answer to three decimal 
places.) (7) 
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7. The price of lots in Wood- 


lawn will be increased by what “Woodlawn __ 
per cent on May 1, according to BL St lai ay gel 


the signboard at the right? (7) May First Lots Advanced te'/Soe 


8. Use the formula c=dxX 
3.14, where c equals the cir- 
cumference and d equals the diameter, to figure the 
circumference of a circle whose diameter is 5.675 in. (8) 


9. The class measured the diameter and the circum- 
ference of an iron ring. They learned that the diameter 
was 5.675 in., and the circumference was 17.828 in. What 
was the relation between the diameter and the circum- 
ference of the ring? (Carry answer to 3 decimal places.) (9) 


STANDARDS 
Superior work: 18-60 points Slow work: 6-7 points 
Good work: 13-17 points Inferior work: 0-5 points 


Average work: 8-12 points 


NOTE TO PUPILS 


Perhaps you have wondered why some problems are given 
more points than others. For example, Problem 1 counts 
5 points, but Problem 9 counts 9 points. The points 
given to problems depend on the number of pupils who 
worked them correctly when they were being tried out 
before being printed in this book. Problem 1 does not 
get as many points as Problem 9 because more pupils 
worked it correctly. This shows that it was easier than 
Problem 9. In other words, the harder the problem the 
more points you earn for a correct solution. Read Prob- 
lems 1 and 9 again and see if you can tell why Problem 
9 is harder for most pupils than Problem 1. 
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There is little reason why you cannot make ratings of 
“good” and even “superior” this year on the Problem 
Scales if you will make the study of “how to solve prob- 
lems”? an object of serious work. What articles in this 
book give good hints on how to solve problems? Should 
not these articles be carefully studied? 


107. Rapid Drill. (Oran Worx.) <A few minutes of 
study should make it possible for you to give all these 
answers correctly. In quotients give first figure only. 


(A) (B) (C) (D) (E) (F) 
a 69)185 |124+6+9] $- 
A=nr’ is 
2. | formula 
for what? 
a heed 162 
3. 47 —58 


= what 69) 554 


ct 
6 . 
decimal? 


4. O46 tal a, ost 


pet be i= i 25 = 
5. De ee hia is- |27+7+6] what % 
number? 9 
per cent! 
Explain 
6. perpen- |29+5+8 


dicular 
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@#=xX=) SELF-TESTING DRILL NO. 14 G@4#=xX=D 


108. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. Is the 
line on your Progress Chart steadily going up? 


1. Subtract: 2, Add: 4%, 2, 6, and 23%. 3. Subtract: 


973.3175 1512562 
255.0647 637938 
4, q4s of 44 =? 5. 69.3)18.5724 


6. Would a 3% discount on a sale of $1900 be $570, 
$57 or $5.70? 


7. Multiply 61.72 by 8307. - 


8. What will it cost to borrow $4500 at 4% interest 
for 2 yr. 8 mo.? 


9. Find the 10. Find the av- 

sum: erage: A 
2 gal. 3 qt. 5897 
4 gal. 1 qt. 563 
6 gal. 878 D 
3 gal. 2 qt. 8795 
8 gal. 3 qt. 7866 2 

4298 

11. $67.24 is 10% of what amount of money? c 
12. 25.2 is what per cent of 84? 
13. Multiply: 14. What is the area of the 
2 yd. i ft. 7 in. triangle above? (AD=2 yd. 1 ft.; 


8 DC=3 yd. 2 ft.; BD=1 yd. 2 ft.) 
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15. Find the cash on hand for Oct. 1, 1927, in the cash 


account below. 
Expen- 
1927 hy Receipts ditures 


Sept. Cash from August, 1927 
Received from H. A. Forbes on Acc’t | 
Check to Auto Supply Co. 
Life Insurance Premium 
Dividends on Telephone stock 
3d payment on lot 


Salary for September 


Oct. Cash on hand 


STANDARDS 


THE USE OF COMMISSION 


109. Commission as a Form of Pay. (SILENT 
Reapinac.) Many men and women work for wages 
or salaries. They are paid a stated sum each week 
or month for their services. Another form of pay 
is commission. ‘Thus, a salesman is given a certain per 
cent of his sales as pay. If a salesman were working on a 
10% commission and sold $100 worth of goods, he would 
receive 10% of $100, or $10, as his commission (pay), for 
selling the goods. 

You will understand the meaning of commission by 
reading the conversations given on the next page. 
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I. Joun: Does your father work on a salary or commission? 
GrorGcE: He works on a commission. He likes this, because 
the harder he works the more he earns. 


Il. Mrs. Dewey (to real estate agent): Mr. Jones, I want you 
to sell my house for me. 

Mr. Kine (the agent): I shall be glad to do this for you, Mrs. 
Dewey, and I shall get the best possible price for you. 

Mrs. Dewey: How much will you charge for your services? 

Mr. Kine: All realtors (real-estate agents) in this city work on 
a commission. We get 5% or $50 for the first $1000 and 24% for 
all amounts above that. Suppose I sell your house for $55 
I'll charge 5% of $1000 and 24% of $4500. 

Mrs. Dewey: I’ve always wondered what ‘‘agent’s commis- 
sion”? meant and I am glad you have explained it to me. 


Ill. Mary: My father is a doctor. What does your father do? 

Estuer: My father is a commission merchant. 

Mary: What do you mean by commission merchant? 

Estuer: Often people who manufacture things do not sell 
them directly to stores. In different parts of the country they — 
have men, called commission merchants, who attend to these — 
sales for them. The commission merchant is not paid a salary, 
but gets a percentage of all sales. 

My father explained it to me like this: The Widen and Cass 
Factory asked him to sell four carloads of furniture at a com- 
mission of 7%. He said that he would get 7% of the amount 
of money the four carloads of furniture were sold for as com- 
mission for his services as salesman. 


»>Commission is a form of pay for helping someone 
else sell goods. A per cent of the money paid for the goods 
goes to the one who helped sell as his pay for his services. 

The per cent paid as a commission varies greatly. Some 
kinds of goods are sold on as low a commission as 2%, while 
others are sold for as high as 2 50% commission. Five 
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automobile dealers in one town were asked what commission 
they received for selling new cars. These commissions were 
18%, 19%, 21%, 24%, and 30%. The commission varies 
somewhat according to the price of the car, its popularity, 
and the ease or difficulty of making a sale. 

Sometimes an agent gets a regular salary in addition to his 
commission. But in such cases the commission is smaller, 
of course, than if the agent were getting only a commission. 


110. Finding Commissions. (WRITTEN WoRK.) 
The problems below are about commission. You 
will see that they are solved by using what you 

23 already know about percentage. Before working 
ithe problems, study the three samples. —————.. 


SamMpPLe I. During the summer vacation Henry sold a 
patented ironing pad. He was paid a 40% commission on 
his sales. One week he sold $26.00 worth of pads. What 
was his commission? 

Tuinx: I must find 40% of $26.00 

THE Work: $26 net 

40 $10.40 amt. earned (commission) Ans. 
$10.40 


SAMPLE II. Mr. Smith received $350 for selling an auto- 
mobile priced at $1750. His commission was reckoned at 
what per cent? 

THINK: $350 is what per cent of $1750? 

THe Work: 350 or .20 

1750  1750)350.00  .20=20% commis- 
350 0 sion Ans. 


Notice that finding commission is merely finding the 
per cent in a percentage problem. 


“7 


4 a 
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SampLe III. An agent working on a 4% commission 
gets a commission of $34 on a sale. What was the amount 
of the sale? 


Turnk: I must find the total amount (100%) when I know that 
$34=4% of it. 


$850. $850. amt. of sale. Ans. 
THe Work: 


04)34.00 


Notice that this is merely finding 100% of a number 
from a given per cent of it. It is what we have learned as 
“the third use’ of percentage. 

Every problem about commission can be worked by one of 
the three uses of percentage. Before starting to work any 
problem about commission, decide which one of the three 
uses of percentage is the correct one for solving that problem. 


PROBLEMS 


All seventh-grade pupils should be able to work the 
problems below. 


1. Mrs. Jones gave an order amounting to $24.00 to 
an agent selling household brushes. She asked him how 
he was paid for his work. He told her that he “worked 
on a 333% commission.”” How much did he make on his 
sale to Mrs. Jones? 


2. Frank sold small fire-extinguishers to people living 
in cottages at a lake resort. One summer he sold $1250 
worth of extinguishers. His commission was 45%. How 
much did Frank earn that summer? 


3. A realtor sold a house. The facts of the sale are 
these: Sales price, $17,200; commission, 5% on first 
thousand, 2% on the remainder. What was the realtor’s 
commission on this sale? 
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4, The clerks in the Washburn Department Store get 
a regular salary and a commission of 2% on all sales made 
above a certain amount. Miss Long gets a salary of $15 
a week and a 2% commission on all sales above $400 a 
week. One week Miss Long sold $650 worth of goods. 
What were her total earnings that week? 

5. Here is a letter from a commission merchant to a 
farmer. Find what should be on each blank. 


Mane Sie i@ayltAgS 


Commission Merchant 
Maryville, Vt. 


June 6, 1928 


Dear Mr. Jones: 


Below is a statement of sales of the 
40 crates of asparagus which I sold for 


you last week. 
Sold 40 crates @ 3.25 
My commission @ 8% 


Enclosed find my check for 
due you on this sale. 


Yourssirculy. 
M. K. Thomas 


6. On the next page is a letter from the Boyles Auction 
Co. to Mrs. L. T. Wicks for whom the company sold some . 
goods at auction, Find what should be on each blank. 
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Dear Mrs. Wicks: 


= ENCLOSEG 1100. OUr CiuOCKe1OL......0 5.5 an 
you on the following sales: 


Sundry garden tools $18.25 
Sundry kitchen goods 9.50 
4 rockers 51.00 
One bedroom set 26.50 
Dining table and chairs nly ged 


LOtal “aor 
Ourfcommissions@i2,,. 227s. 
Amt) Dues ae 


7. Find what should be on each blank. (OprionaL 
WorE.) 


Amount of Commission in Commission in 
Sales Money | Per Cent 


(a) 
(0) 


30% 


(¢) 20% 
(d) $1360 22%, 
(e) $4500 5% on first 1000 


23% on the rest 
(f) $736. $110.40 | 
(9) 
(h) 


$34.50 
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CRITICAL STUDY OF SOME COMPUTATIONS 


111. Finding and Correcting Errors. (WrirrEN Work.) 
One of the most important uses of arithmetic is that of 
finding and correcting errors. The wise pupil always 
looks over his written work to find and correct all errors. 

Men and women “hunt for errors’ in bills and state- 
ments before paying them. The way to reduce your own 
errors is to train yourself to be self-critical. 

In the work in this article, there are some errors. Find 
and correct them. 


EXERCISE 
aks 2. Subtract: 3. Multiply: 4, 
648 80736 905 Sree 
39 31989 409 
456 59745 8145 
480 3820 
10 46345 
293 
1942 
5. 6. Subtract: T 8. 
81035 6 BXd=a5 9 3+ O=79 
89)72184 35 
712 oF 
mires’ o. 
98 14% of 84 =1176 


04 
10. 114 is what % of 310? 1.5% Ans. 
11. If $12.25 =35% of N, N=what? $350 Ans. 


-_. 
‘ i . 
3 
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12. 13. 14. 
Find the area of the zor piequals Find the volume of 
rectangle below: about 3.24 the solid below: 


PERSE (0 eae ee 


— 


—_—— I ft. lin. 


99 inches Ans. 8 sq. ft. Ans. 


SELF-TESTING DRILL NO.15 @#=xX=» 


112. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5..Rate yourself. Need- 
less mistakes are sometimes made because of careless 
writing of figures. 


1. Subtract: 2. Subtract: a 4, 
17863183 119.6228 434275413 =? 7389 
9376429 56.7684 644 
a - 5 ae 9588 
5. 84 x9 =? 6. Multiply: 7. Divide: 977 
ri 3579 55603.2 by 76.8 898 
2T. 1500 Ib. & 8698 
Ou 1225 1b. 
6 T. 1000 lb. =9. Multiply: 10. If $65.24 equals 
Bebe 000 Jb: 2-qteetapt. 7% of a number, 100% 
2 T. 1600 lb. 8 of the number equals 
a Cs he what? 


11. Is 358.25+356 about: 100, 10, or 1? 


ee 
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12. Which of these formulas is the correct one for find- 
ing the area of a triangle? (a) 44=ab; (b) A=ab; 
(c) A =4ab. 

13. If a 15% commission comes to $993.75, what is the 
amount on which the commission 


is paid? ps ey 
fe [5 
14. The cattle range shown at #2 Rae, 
° ° = S 
the right is drawn to a scale of \ 
lin.:4 mi. Find the area of the ROAD 
+ 13" + 


range. 
15. If 100% of N =51, then 34 =what % of N? 


STANDARDS 


2-3 


a eee 0-1 4 


SUMMARY 


113. General Review. (Crass Work.) Study each 
item below in order to be ready to give the correct answer 
to each statement. The article numbers following certain 
of the statements will tell you where you can look for re- 
view if you are not certain of the answers. 


» ALL seventh-grade pupils should be able to answer 
correctly at least 25 of the 27 items after having had a 
few minutes for study. 


1. We can measure not only distances but also ............ 
cans Pee on (Art. 78.) 


2. Common units of measure of distance are ............ ; 
ae , ete. (Art. 79.) 
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3. The reason why we need several units of measure 


Sielenethivis ... 22 ee eee, (Art. 79.) 
4, A distance stated in inches can be changed to feet 
\ch'f ay eae the number of inches by ............. 


5. A distance given in feet can be changed to yards 
hte the number of feet by -............ 


6. We sometimes measure small distances inaccurately 
because _........... (Art. 82.) 


7. Good cautions to use in measuring are ............. 
(Art. 82.) 
8. Scale drawing means............. (Art. 84.) 


OA scale lL” 210 sineansithate =. 


10. If two or more numbers are multiplied, the numbers 
are said to be _.......... of the product. (Art. 46.) 

11. An abbreviation of a full statement of a rule, such as 
A=ab or A =a12,.is calledia -2..22.. (Art. 88.) 

12. What are the five important facts about formulas? 
(Art. 88.) 


13. Go to the board and illustrate the meaning of the 
words: rectangle, dimensions, pervmeter, perpendicular lines, 
parallel lines, a parallelogram, a right angle. (Arts. 93-95.) 

14, What are common units of measure of area? (Art. 93.) 

15. What is the formula for finding the area of a rec- 
tangle? (Art. 93.) 


16. Explain the formula for finding the area of a par- 
allelogram. A=ab. (Art. 94.) 


17. Write the formula for finding the area of any kind of 
triangle. (Art. 96.) 
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18. Be ready to draw a circle and explain these words: 
circumference, radius, diameter. (Art. 99.) 


19. The letter z or pi stands for approximately what 
number? (Art. 99.) 


20. Explain this formula. c=7d. (Art. 100.) 


B21; Explain the formulas A =5, A=ar, (Art. 102.) 


22. Tell clearly just how you would use the 10 formulas 
listed below in finding important facts about these figures. 
Use the blackboard to illustrate your explanation if you 
wish to do so. 


eevee 


Fig. A Fig. B Fia. C Fig. D Fia. E 


rc c 
qya-— (6) r= 
(2) A =iab (7) c=2ar 
(3) A =ab (8) p=2l1+2w 
(4) p=l+l+w+w (9) A=ar2 
(>) <e= ad (10) 4c=ar 


23. I sold a brush at $5.95, a floor mop at $6.55, and a 
push broom at $6.75, and received a commission of 45% 
on the sales. My commission on these sales was $............. 


24. A real estate salesman received a commission of $50 
for selling a city lot for $800. What was the rate (%) of 
his commission? , 
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25. A salesman received a salary of $25 a week plus a 2% 
commission on the week’s sales. What was the agent’s 
total pay for a week in which the sales were $2450? 


26. Commission, $31.20; rate of commission, 20%; 
amount of sales, -............ 


27. Amount of sales, $368; commission, $55.20; rate 
of COMMISSION, ~...-...0 %- 


PART TWO 
CHAPTER V 


TESTING ARITHMETIC ABILITY 


REVIEW TESTS 


114. Testing Your Ability in Arithmetic. (CiLass Work.) 
You have now completed about half of your seventh-grade 
work in arithmetic. It may be well, therefore, to stop new 
work long enough to take an inventory of your abilities in 
arithmetic. In this way you can locate any “weak spots”’ 
you may have in your arithmetic ability, and you can 
strengthen these “weak spots” by using the Self-Help 
Lessons for study and practice (pages 471-478). 

Arts. 115 to 124 give a number of tests covering past 
work. They are like the ones you took when you began 
seventh-grade work. Turn back now and read Article 2 
on pages 2 and 3, so that you may understand more fully 
how to use these tests. It would be wise for you to make 
a chart on which to keep your record of your test scores 
(see page 2). 


115. A Location Test in Integers. (WritTEN Work.) 
Your scores on the next test will “locate” for you any 
serious weaknesses in your ability to add, subtract, multiply, 
and divide integers (whole numbers). 

If you reach the standards given in the table which fol- 
lows the test, you need not spend time in reviewing in- 
tegers. If you fall below the standard in any one of these 
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four processes (addition, subtraction, multiplication, and 
division), you should do all of the work in the articles 
suggested for that process in the right-hand column of the 
table on page 193. These articles are on pages 388-409. 

Notice that you find your standing on each of the four 
processes separately. Thus, your answers to Examples 1, 
7, 9, and 13 will determine your score in addition. If you 
missed more than one of these examples, you need to review 
addition of integers now. 


Directions for the test: You will be allowed 20 minutes to 
work the 16 examples. Be careful to number your papers cor- 
rectly. Make your figures easy to read. Wait for your teacher 
to say “‘Go!”’ before beginning to work. 

After your teacher says ‘‘Stop!”’, she will read the answers. As 
your teacher reads the correct answers, mark each correct example 
with a “C.”’ You can then count up your score (the number 
correct). The standards on page 193 will show you whether you 
need review. 

LOCATION TEST NO. I 


ale 2. 3. 4. 
7678 Multiply: Subtract: 
7792 7893 12734 38)34428 
345 97 9358 
4082 
5167 
5. 6. rie 8. 
Subtract: Multiply: 932 39)277186 
82825 846 463 
27467 806 9589 
aa 4246 
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oF 10. ual 12. 
388 Subtract: Multiply: Subtract: 
9259 84790 5046 144916 
598 54803 597 59746 
9680 a 
2477 
13. 14. 15. 16. 
470 706)3037212 Subtract: Multiply: 
378 169130 5791 
466 94286 436 
418 
559 


STANDARDS FOR LocaTIon Test No. I 
GuipE To Review Work 


a n Bes ARTICLES FOR STUDY 
Q or) 
| & © | (The articles listed below 
PROCESS Examptes | a | 4 3 %|are good ones for study 
3 | 4 Erg | and practice if you fall 
= | & 2°35 | below standard in any 
B |n a8 process.) 
ee ens (AR | 
A abe he 11653 4|)3or4| Arts. 213-217 
SuBTRACTION |3,5,10,12,15) 5|4or5| Arts. 218-222 
MovtripiicaTion|2, 6, 11, 16 4|)3or4| Arts. 223-228 
DIVISION 4,8, 14 3 |2or3} Arts. 229-235 


116. A Location Test in Fractions and Mixed Numbers. 
(WrittEN Work.) On the next page you will find Loca- 
tion Test No. II. It is like the one you have just taken 
except that it will ‘locate’ your ability in fractions and 
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mixed numbers. Most people think it is harder to work 
with fractions than with whole numbers; but if you under- 
stand how to do the work, it is not difficult. 


Directions for the test: You will be allowed 20 minutes to 
work the 16 examples. Number your papers correctly and work 
the examples in order. Wait for your teacher to say ‘‘Go!”’ before 
starting to work. 

After your teacher says “Stop!’’, she will read the answers. 
Count up your score (the number of examples you worked cor- 
rectly) ; then look in the table of standards and see what processes, 
if any, you need to review. 


LOCATION TEST NO. II 


1. Bi 3. 4. 
1-5 Subtract: ay 5 2.2 
4 17% 

63 73 5. 6. 
123 8+23 2 of 74 
dee 8. 9. 10 
aa% 14—64 Subtract: 253 
86 15} 15 

2 83 7h 
103 re 4t 
2 At 12 
Sa tly 22 x28 
13. 14. 15. 16. 
Peels . Subtract: 112 61x5 
133 42 
68 42 
9 
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STANDARDS FOR Location Trst No. II 
GuipE To Review Work 


ARTICLES FOR 
STUDY AND 


.PRocESS ‘| EXAMPLES PRACTICE 


STANDARDS 
(Number you 
should get right) 


(If you need 
review) 


& 
[ea] 
° 
iS) 
M 
<I 
4 
foal 
= 
n 
22) 
(2) 
Aa 


1) 70> 15 4 |3or4| Arts. 239-247 
2, 8, 9, 14 4 | 3or4 | Arts. 248-252 
3, 6, 12, 16 4 | 8or4 | Arts. 253-262 
AD Ligtis 4 |3or4 | Arts. 263-268 


117. A Location Test in Decimal Numbers. (WriItTTEN 
Work.) Below is a test on decimals similar to the Loca- 
tion Tests you have already taken on integers and frac- 
tions. Use the standards on page 196 to “locate” your 
ability and to see whether you need review of any of the 
four processes with decimals. 

The table also shows which articles to use for study and 
practice if you fail to reach the standards. 


Directions for the test: You will be allowed 20 minutes to 
work the 15 examples. Number your paper correctly and work 
the examples in order. Wait for the teacher to give the signal 
to begin. 

LOCATION TEST NO. III 

1. Copy and find the sum: 9.41, 4.05, 6.28, and 5.39. 

2. Copy and add: .96, .78, .42, .54, and 36. 

3. Find the difference of 13.713 and 8.287. 


Turn over the page and finish the test. 
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4. Subtract: 836.98 from 1839.23. 
5. Find the product: 6. 
58.02 35)141.75 
3.9 
8. 9. 10. 
Multiply: 3.9)8.856 Multiply: 
374 69.4 
8.9 7.06 
12. 13. 14. 
Subtract: Multiply: Subtract: 
54.547 51.96 1709.12 
8.19 922.45 


19.068 


Ve 
3.28)88.56 


ii; 


.48)18.912 


15. 
.72)275C.4 


STANDARDS FOR LocaTION Trst No. III 


GuIDE TO REvIEw WorK 


PROCESS 


STANDARDS 
(Number you 
should get right) - 


2 

3 or 4 
3 or 4 
4or 5 


ADDITION ee 


SUBTRACTION [3, 4, 12, 14 


Bt 
ioe 
o) 
iS) 
oD 
ic 
a 
ioe 
=) 
WD 
nM 
fe) 
AY 
2 
4 
4 


MULTIPLIcATION|5, 8, 10, 13 


6, 7,9, 11, 15 


on 


Division 


ARTICLES FOR 
STUDY AND 
PRACTICE 


(If review is 
needed) 


Art. 270 


Amie 2 (alk 
Art. 272 


If you do the study and practice that your test scores show 
you need, you will make a better record in your arithmetic work 


during the rest of Grade Seven. 
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118. A Location Test in Percentage. (WRITTEN Work.) 
Location Test No. IV covers most of the facts of percentage. 
The test is divided into five separate parts. Some of the 
parts are again divided into smaller groups of examples. 
In such eases there are separate sets of directions for each 
group of examples. It will be necessary for you to read 
each set of directions carefully or you will make errors. 


Directions for the test: You will be allowed 30 minutes to do 
all five parts of the test. This time should be divided accurately 
as follows: 


Part 1 10 minutes Part 4 5 minutes 
Part 2 4 minutes Part 5 8 minutes 
Part 3 3 minutes 


Wait for the teacher to give the signal to start work on each 
new part of the test. 


LOCATION TEST NO. IV 


Part 1—Equivalent Fraction, Decimal, and Per 
Cent Relations. (Time: 10 minutes.) 
Directions: Change the fractions below to per cents. In each 


statement N stands for a number or an amount. Study the 
sample. Number the examples carefully and write only the answer- 


SaMPLE: 4 of N=........ of N. Ans. 50% 
to of N=. % of N. 6.60 OLY =. Oi, 
2a4 of NV =- 2p ol Ne TL OrevorN =. %o1 N- 
3. zy of N =_...% of N. So esoe Ve, 01 Ne 
4, 2 ==, 08 Ni. 9. 15 or $ of N=._% of N. 
5.5.01 N= 2% of N; 10. 4 of N-=_...%oEN. 


Turn over the page and finish Part 1.. 
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Directions: Change the per cents below to fractions. Notice 
the sample. Number your answers carefully and write only the 
fraction that should be on the blank. Fractions should be in 
lowest terms. 


SampLe: 50% of N=........ of N. Ans. 4 


11. 334% of N =.... of N. 16. 32% of N =.... of N. 
12) 125%.0f N. =... of N. 17. 662% of .N =.... of N. 
13. 123% of N=...0f N. 18. 30% of N=... of N. 
14. 40% of N =.... of N. 19.775 % of N == One 
15.5% of N =_.. of N. 20. 374% of N =... of N- 


Directions: Write on your paper the per cents below as deci- 
mals. Notice the sample. Number answers carefully. 


SAMPLE: 18% of N=........ of N. Ans. .18 
ST 00%, OLN. = 2. OL. 26. 2% 01 Nix. ot. 
22. 3% of N =... of N. 27. 125% of N =.... of N. 


Z3..60%,.01 N= ot Ve 28; 4%, of N= col w. 
24. 54% of N =.... of N. 29. 662% of N =.... of N. 
25. 108% of N =.... of N. 30. 54% of N =.... of N. 


Directions: Write the decimals below as per cents. Notice 
the sample. 


SAMPLE: .42 of N= __.. of N. Ans. 42% 
gleeeoo Ol WV = 2. 708 Ne 35. .6 of N= [rot ve 
Soe oO = & of N. 36. .01 of N =...% of N. 


Baer US OfeN= 2 ore: $7..1.52. of. N =2229,. 0b Ne 
34. 1.240f N=...%of N. 38. .0425 of N=....% of N. 
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Part 2—Expressing Areas in Per Cents. 


Directions: Write as your answer the per cent of the area that 
is shaded. The first figure (Figure A) is already answered as a 
sample. Time: 4 minutes. 


Sampte: Fig. A..50.% 


Fig.A 


\\ 


Ss) HS 


Fig.5 Fig.6 


Directions: If the figures below were increased as shown by 
the dotted lines, what per cent of the first area would the total 
area be? The lines above the figures will help you estimate the 
areas. ‘The first figure isa sample. Study this before you begin 
to work. 


SampLe: Fig. B. Total area= 150% of first area. 


[a a ee ee: >= Saeed ca ices, come eae 
; ae H ee 
, J ‘ ' 
First Area First Area : 
' i] 
sca ' a | 
+ Tota! Area ———> ~«——- Total Area —> 
Fig.2 Fig. It 
| Sa esa a Le I eee Saar eae a aL ae) 
{ae Se at ee =] ir eer 
i H 
First Area : First Area : 
' H 
ca a et en oes i ela d ----d 
+— Total Area —————> + _ Total Area ——> 


Fig. 12 Fig .13 
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Part 3—Choosing Correct Solutions in Percentage. 


Directions: For each example below, five ways of solving are 
given. Do not work the examples, but simply write the letter 
of the solution you would use, as shown in the sample. Number 
examples carefully. Time: 3 minutes. 

SAMPLE: 5 is what % of 22? Ans. (d) 


(a) 05X22 (b) .05)22 (c) 22).05 (d) 5s or 22)5.00 (e) 4X22 


1. Find 7% of 361. 


(a) 361)7 = (b) .07)361~—s (c) 361 += (d) #X361 ~—(e) 361 
x .07 x7 


2. 34 is what per cent of 171? 


(a) 171-34 (b) .171)34 -(©) 34)171. ~ (d) 171 —-(e), 171) 8 
x .34 


3. If 65 is 4% of N, 100% of N equals what? 


(a) .04)65  (b)65 ~=—(c) 65)4.—s (d) G5 X100 _(e) .04) 100 
x .04 


4. When 82% of N is 2890, 100% of N is what? 


(a) 100)82.00 (b) 2890 (c) 2890)82.00 (d) .82)2890 (e) 2890 
100 <.82 


5. 84 is what per cent of 5672? 


(a) 5672 (b) 5672)84 (c) 84)5672 (d) 5672).84 (e) sy of 5672 
xX .84 7 


6. Find 135% of 6000. 


(a) 6000 (6) 1.35)6000 (c) 6000 ~—— (d) 6000) 135.00 —(e) 6000 
— 1350 X1.35 X.135 
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7. 422 is what % of 3480? 


(a) 3480)422 (b) 3480 (c) 3480 (d) .8480)422.00 (e) 422)3480 
422 422 


8. Find 28% of 4365. 


(a) 33X4365 (b) 4365 (c) .28)4365 (d) 4365)28.00 (e) 4865 
X28 X.28 


9. 100% of N is what, if 5385 is 32% of N? 


(a) #5X535 = (b) .82)535 = (c) 535 ~—S (d) .82).535 =~ (e) 535 
x .32 x 100 


10. When 25 =44% of N, 100% of N equals what? 


(a) 25 (b) 25 (c) 45)25— (d) .045)25— (e) 25 
100 x45 x .045 


11. Find 44% of 6730. 


(a) 6730 = (b) .0425)6730 (c) 6730 = (d) .425)6730 ~—(e) 6730 
X .0425 xX 425 x44 


Part 4—Easy Work in Percentage. 


Directions: Write as your answer the number which should 
be on each dotted line. Time: 5 minutes. 


io = 7 Of 6. 

2. 25% of 16=... 

3. If 21 is 75% of N, 100% of N is ..... 
4. If 36 is 300% of N, 100% of N =..... 


Turn over the page and finish Part 4. 
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4=..% of 12. 
_ If 20 is 5% of N, 100% of N =..... 


8=_..% of 800. 


. If 10 is 333% of N, 100% of N =..... 
. 40 =....% of 20. 

10. 
Tah 
12. 
13. 
14. 
15. 


662% of 30 =... 

3% of 600 =..... 

Aimee FoR OF 82. 

371% of 36 =..... 

If 30 is 623% of N, 100% of N =..... 
400% of 6 is..... 


Part 5—Harder Work in Percentage. 


Directions: Find the answers to the examples below. Write 
your answers so that they will be easy to read: Time: 8 minutes. 


1. 
. 32 is what per cent of 400? 

. If 45 is 125% of N, what is 100% of N? 

. 4032 is what per cent of 3600? 

. Find 18% of 562. 

. If 75.32 is 14% of N, what is 100% of N? 
. 75.4 is what per cent of 2816? 

. Find 72% of 415. 

9. 


oN A aT Ff WH WD 


Find 4% of 650. 


If 193% of N equals 210, what is 100% of N? (Carry 


answer to two decimal places.) 


10. 


244 is what per cent of 1325? 
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STANDARDS FOR Location Trst No. IV 
GuIpE To Revisew Work 


ARTICLES FOR 
Srupy 


(If you need 
review) 


al es 

n 24 
5 Q 2.0 
TM ise a 

q Ba. 
5 BP 2 & 
2 q §-~ 
wm el en 
n mM Ad 
ic) x | 
jan 75) 


Art. 287 

Art. 287 

Art. 21, 291 
Arts. 21, 287 
Arts. 22, 288-292 


(sy) 
CS 


TABLES OF MEASURES 


119. Test on Knowledge of the Tables of Measure. 
(WritrEN Work.) In each of the following, select the one 
of the five possible answers which makes a true statement. 
Write the one you select as your answer. Time allowed: 
8 minutes. 


SAMPLE: 
5 qt. are 20 pt. 10 pt. 40 pt. 15 pt. 24 pt. Ans. 10 pt 


1. 30 gal. are 60 qt. 90 qt. 120 qt. 150 qt. 180 qt 
2. 3600 yd. areabout 2mi. }mi. 3mi. 14 mi. 2mi 
3. 34 ft. are 42sq.in. 37in. 42in. 46in. 14 yd 
4.40 T.are 800lb. 4000lb. 80001b. 40,000 1b 
80,000 Ib. 
5. 4bu.are 16 pk. 150pt. 1380 qt. 16 qt. 32 at, 
Go on to the next page. 
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6. 3 sq. ft. are 36 sq. in. 360 sq. in. 4 sq. yd. 
432 sq.in. 4320 sq. in. 
7. 320 A. equal + sq. mi. + sq. mi. 3 sq. mi. 
lsq.mi. 2sq. mi. 
8. 9pk.are 72qt. 54qt. 45 qt. 36qt. 18 qt. 
9. 600z.are 22 lb. 323]b. 41b. 431]b. 6)b. 
10. lcu. ft.equals 27cu.in. 144cu.in. 4 cu. yd. 
f,28.ceu, in. “"12°cu.in- 


Write as your answers for Exs. 11-20 the numbers which 
should stand on the dotted lines. Be sure to number 
each answer carefully, 


di l4 pt. = oes (he ee pt 

12h 284 Ine cee 1 ae in 
19.40 pkoss 2 Due pk 
P44 it20 in.) in 

15a60 01500 lo jee Ib 
16°20 {tit 2 VG see. ft 

ize 20D, Mins = eee hire ae min 
1S.025.0 t= eee a eee qt 


ZO eyds Site— yd eee te 


If you did not get at least 15 of these examples correct, 
study the Tables of Measure on page 470 and the Self-Help 


Lessons in Arts. 274-275. 
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DENOMINATE NUMBERS 


120. Test of Your Ability to Use Denominate Numbers. 
(Written Work.) The examples in this test will show you 
your “weak spots’ in denominate numbers, if you have 
any. 

After you have finished the examples, look over your 
answers a second time to make sure that they are left in 
proper form. Time allowed: 20 minutes. 


1. Add: 2. Subtract: 3 
Baya leita, 6 in. 7 hr. 40 min. 3 gal. Lot 
page {aT JA Neyo Ais tN x8 
7 yd. Zan: chi? yaar: ite eee 
10 in. 

A. 5. Subtract: 6. 

4)9 hr. 5 gal. 2 qt. 3)7 bu. 5 pk. 
2 gal. 3 qt. 


7. What is the best form of 78 inches? 

8. What is the best form of 6 lb. 40 oz.? 

9. Give the best form of 3 pk. 14 qt. 8 pt. 
10. What is the best form of 4 hr. 100 min? 


11. 12. Add: 13. Add (change ans. 
5)62 Ib. 5 sq. ft. 82 sq. in. to gal. gt. pt.): 
3 sq. ft. 105 sq. in. 3 qt. 1 pt. 
Tie ae 2 Sag 5 qt. 
3 qt. 1 pt. 
2 qt. 1 pt. 


Go on to the next page. 
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14. Subtract: 15. 16. Add: 
3 bu: 2 pk. 5 sq. ft. 132 sq. in. 3 lb. 2 02. 
1 bu. 3 pk. 5 qt. «4 1 lb. 11 o2. 
BRE Sipy's Com \h cy tea eee aol: 
3 1b. 4 02. 


6 Oz. 


If you did not solve correctly at least two examples in each 
process, use the following as a guide for study: 


Process Examples Articles for Study 


Correct Form for Ans. 7 to 10 275 
Addition 1, 12, 13, and 16 276, 277 
Subtraction 2, 5, and 14 278 
Multiplication 3 and 15 279 
Division 4, 6, and 11 280 


EVERYDAY USES OF ARITHMETIC 


121. Test of Your Ability to Find References. (Cuiass 
Work.) You may think of this article as a test of two 
things. First, your work upon it will show how well you 
ean find references and topics in this book. Second, in 
answering the questions correctly you will show that you 
understand several important uses of arithmetic. 

Study the questions below without help from anyone 
before your teacher begins to call for the answers. In get-’ 
ting ready to answer the questions think of good ways of 
giving answers as well as the facts to use in the answers. 


1. On what page of the Self-Help Index i is a reference to 
electric meters printed? 
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2. How much electricity was used during April accord- 
ing to the meters shown below? 


KILOWATT - HOURS KILOWATT - HOURS 


Reaping on May 1 Reapine on Aprit 1 


3. Where is there a statement in this book which tells 
you that gas is measured by the cubic foot? 

4. What article describes the records which are kept of 
a checking account in a bank? 

5. The item $115.00 appears on stub No. 9 on page 84. 
Why is this item on stub 9? 

6. Is the check shown on page 85 indorsed? If so, who 
indorsed it? 

7. On page 93 find the amount $291.45. How was this 
amount gotten? 
: 8. What four rules do some savings banks follow ir 

computing interest on savings accounts? Defend your an 

swer by a reference in this book. 

9. What kinds of expenditures may well be put under 
the item of Shelter in a good budget? Defend your answer 
by a reference in this book. 

10. If a man has an income of $2500 a year, about what 
per cent of his income should he plan to save? Defend: 
your answer by a reference in this book. 

11. If A=ab, then A+2=ab+2 and 2A =2ab. What 
facts about the formula have been used here? What are 
three other facts about the formula? 
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“12. What does the next sentence mean? Mr. Fellows — 
paid a commission to the Progressive Real Estate Company 
for selling his house for him. 

Defend your answer by exact references in this book. 


13. What amounts should appear in place of the two 
question marks in the statement on page 183? 


14. What is a factor? On what page does the book tell 
what a factor is? 


MENSURATION 


122. Critical Thinking in Mensuration. (Ciass Work.) 
Think of this test as a measure of your ability to think, 
using what you have learned about mensuration. 

You will notice that some of the statements are correct 
and some are incorrect. One important use of arithmetic 
in life is the finding or recognizing of mistakes. You may 
also think of your work on this test as a measure of your 
ability to find errors and correct them. 

Study each statement below. If it is correct, be ready 
to explain why it is correct. If it is wrong, be ready to 
tell why it is wrong and what the correct statement is. 


1. In seventh-grade arithmetic only two kinds of meas- 
urements are studied. These are measurements of length 
and measurements of volume. (78) 


2. In everyday life the word capacity is always used to 
mean the actual volume. Thus the capacity of a freight 
car always means its volume in cubic feet, cubic yards, or 
some other cubic measure. (78) 


3. A measure of length expressed in one unit can be 
“translated”’ or changed to another unit of measure. Thus: 
4 miles could be expressed in other units. (80) 
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4, After all, the real reason for having different units of 
measure of length is simply to make hard work for pupils 
studying arithmetic. (79) 


®, In drawing to scale there is only one thing to keep 
in mind. It is this: Choose a scale which will make the 
drawing of reasonable size on your paper. (84) 


6. 1”:8’ means that one inch on a drawing represents 
eight feet on the object itself. (84) 


7. A parallelogram and a rectangle which have the same 
base and the same altitude also have the same area. (96) 


8. An altitude is always perpendicular to the base. (94) 


9. If a means altitude, and b means base, and A means 
area, then the formula for finding the area of a rectangle is 
A =ab. (93) 


A 
10. The formula = means that the base equals the area 


divided by the altitude. This formula would be used to 
find the base of a rectangle when its area and altitude are 
known. (90) 


11. In using the formulas in 9 and 10 above it does not 
matter whether a and b are expressed in the same units or 
not. (93) 


12. in the formulas in 9 and 
10 above, A is always expressed 
in square units. (93) 


13. The formula for finding 
the area of any triangle is A = 
zab. In Figure 1, 6 equals 10 
in. and a equals 7 in. (96) 
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14. The areas of the triangles in Fig. 2 are equal to each 
other. (96) 


PRN 
ENE sd Io) PEN alt es ecu 
Pale wee 7 


Fig. 2 


15. The circumference of any circle is always less than 
its radius. (99) 


16. The circumference of a circle is always exactly three 
times as great as the diameter. (99) 


17. A =r? is a formula for finding the area of a circle. 
r means radius and 1.34 can be used for 7. (99, 102) 


—— 8; > 


Fia. 3 Fie. 4 Fig. 5 
18. Area of Figure 3 =347 sq. ft. (94) 
19. Area of Figure 4 =68 in. (96) 
20. Area of Figure 5=22 sq, ft. (very close.) (102; 


The article reference following each statement shows you 


where you can find Self-Help work for things you did not 
know. 


BO apne 
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CHECKING 


123. Informal Test on Checking. (WritTeEN Work.) 
The examples below have been worked, but some of them 
were solved incorrectly. Check to find which printed 
answers are wrong, and write the correct answers. 

If you cannot check all the examples in 15 minutes, you 
need further practice on checking. 


1. 456 2. 9007 3. Subtract: 4. 
892 x86 435.87 216 
30 54642 149.563 .005).01080 
109 72056 286.308 
75 775202 
689 
2251 
5. 47.6 6. 193 > fe 
2.68 Be ong s 278500. 
19.3 Ali ook .34)94790.00 
A5 78 > 39 
70.08 72% 34 
8. Subtract: 9. py +2h=4 10. .948 
4 yd.'1 ft. 5 in. x72 
1 yd. 2 ft. 4 in. 1896 
2 yd. Oft. 1 in. 6636 
6.8256 


On pages 47-49, 56-57 and 410-411, you will find lessons 


that will help you in checking. 
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ESTIMATING 


124. Informal Test on Estimating. (Written Work.) 
Seventh-grade pupils should be able to estimate “in their 
heads”” about what a reasonable answer would be to an 
example. 


Each of the 15 examples below has four answers given. 
In each case one of the four is approximately correct; 
that is, one of them is a good estimate of the answer to the 
example. Without actually working the examples, select 
the best estimate. Number your papers carefully. 


Suggested working time: 15 minutes. 
1. 3565380+89= 400 500 4000 5000 
. 8098 x99= 80,000 700,000 800,000 8,000,000 
. 37999 +481= 1100 800 80 8 
.78X19= 780 1400 1480 1600 
H3:16/ X.0a2 =) toe 157) 50) 1500 
. 1684+421= .004 04 4 4 
. 2300+.3892= 6 60 600 6000 
2 = ees 
244 x<S. = | o0mpoo OOO) 
. 8% of 792= 56 63 560 £6300 
. 312 is what % of 601? 4% 50% 2% 200% 
. If 58 is 41% of N, 100% of N= 24 80 140 580 
. 201% of 80= 16 160 400 16,000 
. 911 is what % of 307? 3 332 133% 300 


oo NP aA PF WO DN 


Ee ee SS» 
PP oO ND FF SO 
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15. Find the interest on $500 @ 4% for 2 yr. $4000 
$400 $40 $20 


If you had trouble with this work, you can use Art. 237, 


pages 412-413, for study and practice. 


If you have taken the tests in Chapter V honestly and have 
faithfully done all needed extra study and practice, you can go on 
with confidence in your ability to do good work in arithmetic 
during the remainder of this year, 


CHAPTER VI 


THE MEASUREMENT OF VOLUMES 


KINDS OF SOLIDS 


125. Names of Important Types of Solids. 
(Ciass Work.) Perhaps you are used to thinking 
that a ‘“‘solid” is something that is hard all through, — 
#2 like a block of wood or a stone. But in arithmetic 
the word ‘‘solid”’ has a special meaning. 

Anything that has length, width, and height (or depth) 
is called a solid. A brick is a solid and so also is any given 
amount of air or water. We call a barrel or a pail a solid, 
too. The number of cubic units of space a solid occu- 
pies is called its volume. We have to use arithmetic with 
solids very often in everyday life. Turn back to page 131 
and read what is said there of volumes. 

Solids are of different shapes, and they are named from 
their shapes. The surfaces of a solid are called its faces. 


RECTANGULAR SOLIDS 


| 
Se | | 
Y 
The figures above are called rectangular solids. Rec- 
tangular solids may be of any size and of various shapes. 
They may be tall or short, long or narrow, thick or thin; 
but the faces of a rectangular solid must all be rectangles. 
The rectangular solid is also called a rectangular prism. 
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A prism may be described as a solid figure, in which 
(1) two faces are equal and parallel, and 
(2) all other faces are parallelograms. 


Any two equal and parallel faces are called the bases. 
(The bases are labeled B in Figs. A to E below.) 


(D) (E) 


The bases may have three, four, or more sides. Fig. C 
and Fig. D above have triangular bases, and hence are 
called triangular prisms. The bases of Fig. A and Fig. B 
have four sides. The bases of Fig. E have six sides. 

‘There are special names for prisms having various num- 
bers of sides in their bases, but these names are not 
important for you to learn at this time. Fig. A is impor- 
tant because it shows a form of prism very common in 
everyday life. It is called a rectangular prism, because all 
of its faces (including the two bases) are rectangles. 


When all the faces (including the bases) of a prism are 


rectangles, it is called a rectangular prism. 


QUESTIONS 
. Why is Fig. B above not a rectangular prism? 
. Give two reasons why Fig. D is not a rectangular prism. 
. Why is Fig. E above not a rectangular prism? 
. Is a chalk box a rectangular prism? Is a brick? 


a fF © NO 


. Name some objects which are rectangular prisms. 
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The cube is a special type of rectangular solid. Its 
six faces are all squares (a special type of rectangle). You 


y 
7) 
6 
Bl 


can think of a cube as a rectangular solid whose twelve 
edges are all equal in length and whose angles are all right 
angles. The cube is also called a rectangular prism. 


SELF-TESTING DRILL NO. 16 @#=x=» 


126. Directions. Time allowed: 15 minutes. Follow 
the directions given for Drills 1 to 5. Rate yourself. 


1. Subtract: 2 3. Subtract: 4, Add: 
4978579 12 x275 = 9170.414 23 
540630 7987.818 . 47 
_ eee Bee esas 3 8. 


5. Jack said the right quotient of 274,396 +758 is 372. 
If you do not agree with him, give the quotient you think 
correct. If you agree, write ‘Correct’? as your answer. 


6. Multiply: i 8. Is 6.66 x2 about: 


3954 .612)53488.8 38, 13.0, or 4.5? 
7806 
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9. What is the 10. Find the 11. Interest at 6% 


total distance? average: on $835 for 3 yr. 8 
6 mi. 2780 ft. 95981 mo. will amount to 
2 mi. 4196 ft. 10897 what? 

3 mi. 3900 ft. 28102 P19. Multiply: 
4 mi. 1110 ft. | 6 
13. 260 is what per 14, Find the area. r 
cent of 208? CA =A yd. 1 ft. 
AB=2 yd. A 
CV On the 
15. $6781.25 was earned in one year by a 
business concern. This was an interest rate of D 


20% on the money invested. How much was ¢ 
invested? 
STANDARDS 
8 |9-14) 15 


3 i OB | te 


A USEFUL PROBLEM-SOLVING HABIT 


127. Estimating Answers. (ORAL Work.) Before you 
work a problem, you should stop and think what answer 
would be reasonable. Then compare the answer you get 
with your estimate. This habit often prevents foolish mis- 
takes. The exercise on page 218 is to help you form the habit 
of estimating reasonable answers before you begin work. 

Do not work the examples, but tell which of the answers 
on the right is the best estimate for each example on the 
left. The estimates are not in order. 

The best estimate for Example 1 is (g). In this case 
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7- 


you might reason thus: 61 is about 60. 994 is about 1000. 
The product must be about 601000, or 60,000. 


EXAMPLES 
611X994 
. 8.47)7.80087 
. 87246 — 34182 


. 8.47)78.0087 
. 493 x406 

. 0.94 +10 

. 9% of 7324 


ononnrtrennwr wo ND F&F 


eH Be 
a a) 


. 5.73 X4.62 
. 8.47)780.087 


re ee 
ona & w 


. 940 


PROBLEM SCALE NO. VIII 


. 94 is 10% of what number? 


. Dimensions, 6” x8” X10”; volume =? 


. Dimensions, 16’ X30’; area =? 
. 4.28 +9.90+15.54+4.8 = 
. 84 is what % of 500? 


. 428 +990 +1550 +48 


EstrimatepD ANSWERS 


(a) 3200 
(b) 940 

(c) 9.4 

(d) 94 

(e) 94 - 
(f) .094 
(g) 60,000 
(h) 53,000 
(i) 163% 
(j) 200,000 


(k) 0 


(l) 480 cu. in. 
(m) 480 sq. ft. 
(n) 700 

(0) 82.00 

(p) 25 


128. Problems Using Science Facts. (WritrEN Work.) 
You can earn 70 points by working every problem correctly. 


Find your score and rate yourself. 
example, try estimating an answer. 


Before working an 


1. Very young grass on the desert often contains 80% 
of water. As the blades of grass become older and tougher, 
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the amount of water shrinks to 50% of the total weight. 
How much water is there in 100 lb. of old desert eee ©) 
ee 


2. Animals which live in the desert 
often get water, not from the rivers and 
streams, but from the water in desert 
plants. One of the most valuable of the 
desert plants that contain water is the 
Viznaga. A man found one Viznaga 
which he estimated had 200 pounds of 
water in its fruit. He also estimated 
that 90% of the weight of the fruit came 
from the water in it. Using these estimates, find the weight 
of the fruit of this plant. (7) 


3. A man studying plant life on the desert found a 
single pad, or joint, of cactus 9 by 12 inches. It weighed 
22 ounces when cut from the plant. He split it open and 
dried it thoroughly. It then weighed 17 oz. Its loss in 
weight came from losing water through evaporation. What 
per cent of its weight did it lose through evaporation? (7) 


4, A section foreman estimates that a man working 
on the railroad in the desert during hot weather needs 4 
gallons of water for every ten hours of work. How much 
water will be needed for a crew of 15 men who are to work 
for 8 hours on the desert during the summer? (7) 


5. The graph shows the distribution 
of cotton production during a certain 
year. The total production for the 
whole world for that year was 19,595,000 
bales. Find the amount of cotton pro- 
duced in the United States for that 
year. (7) 


UNITED STATES 


68.2% 
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Have you ever wondered how often certain easy words are 
printed in textbooks that you use? In a set of textbooks that 
one pupil uses the word ‘‘the’’ comes 7267 times, the word ‘‘you” 
comes 1385 times, the word ‘‘will’”’ comes 591 times, and the word 
“very”? comes 366 times. Use these facts for Problems 6 to 10. 

6. How many times as often does the word ‘‘the” 
come as the word ‘‘you’’? (Answer to one decimal place.) (6) 
7. For every time the word “‘very’”’ comes, how many 
times does the word ‘‘will’’ come? (To one decimal place.) (7) | 
8. How many times as frequent is the word “‘you”’ as 
the word ‘‘very’’? (Answer to one decimal place.) (7) 
9. The frequency with which the word ‘“‘very’’ comes 
is what per cent of the frequency of the word ‘‘will’’? (8) 

10. The frequency with which the word ‘‘you”’ comes 

in these textbooks is what per cent of frequency of the 


word ‘“‘the’’? (9) . 
STANDARDS 
Superior work: 21-70 points Poor work: 6-8 points 
Good work: 13-20 points Inferior work: 0-5 points 


Average work: 9-12 points 
THE MEASUREMENT OF VOLUMES 


129. Volume of Rectangular Solids. (Cuiass 
Work.) When a builder is figuring the cost of a 
concrete basement for a house, he has to find the 
number of cubic feet or yards of concrete he will 
use. When the owner of the home orders his coal for the 
first winter, he has to know about how much coal his bin 
will hold. To do this he has to find the space in the bin 
(or the volume). You already know that gas is meas- 
ured by the cubic foot. So you see that there are many 
reasons why we should know how to find volumes. 
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Rectangular solids are the kind with which we will most 
commonly have to work. The formula for finding the vol- 
ume of a rectangular solid is V =/Xw xh, or V =lwh, where 
V =volume (in cubic units), J=length of base (in linear 
units), w=width of base (in linear units), h=height of 
the solid (in linear 
units). 

First of all, let 
us study Fig. 1 to 
see if we can really 
count the number 
of cubic units there 
are in its volume. 
Let a small cube, 
like number 5, for 
example, 1 unit 
long, 1 unit wide, 
and 1 unit high, be 
the cubic unit of 
measure. Try to 
count the number of cubes or blocks in Figure 1. 

Now let us compute the volume by using the formula. 


Let line FG be the length of the base. There are 5 linear units 
in line FG. 

Let line FE be the width of the base. There are 4 linear units 
in line FE. 

Let line DF be the height of the solid. There are 5 linear units 
in line DF. 

Formula: V=lwh. 

For Fig. 1, V=5X4X5 cubic units=100 cubic units. 


Does the volume as given by the formula agree with 
the volume you got by studying the figure itself? 
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There is another formula which we can use to find the 
volume of a rectangular solid. You can easily understand 
it by thinking a moment about the formula you already 
know, V =lwh. 

In the formula V =lwh, you know that the / and the w 
stand for the length and the width of the base of the solid. 
You also know that the length of the base times the width 
of the base will give you the area of the base. So, in V =lwh 
we can put a capital B in place of the lw. This B stands 
for the area of the base, and the new formula reads V = Bh. 

This new formula will give you not only the volume of a 
rectangular prism, but of any prism. 


Remember these formulas for the volume (in cubic 
units) of a rectangular prism: 


V=lwh. V=Bh, where B stands for the area of the base. 
Use the formula V =lwh in computing the volume for 
Fig. 2; study the figure to see if the formula gives the cor- 


rect answer. Find the volumes of Fig. 3 and Fig. 4. 


—_—Y 
aot 


“SH 


Fia. 4 


Cautions: There are three cautions to keep in mind in 
working with rectangular solids. These are: 


1. Use cubic measure in expressing volumes. Why? 
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2. All dimensions must be in the same unit before mul- 
tiplying to get the volume. Why? 


3. When a dimension contains a fraction, do not get 


worried. You know how to multiply by a fraction. Thus: 


l=44, w=3, h=24. V=4}x3X25=5 ex gam 31h (cubic 


units). 

If you knew the volume and only two dimensions of a 
rectangular solid, could you find the other dimension? 
Read carefully what is said below. 

Suppose you were building a bin in which to put sand for your 
little brother’s sand-pile. You have a space 6 ft. by 4 ft. in the 
_ yard for the bin. Your father has ordered a load of sand, and he 

tells you that it will contain about 2 cubic yards of sand (54 cu. 
ft.) Could you find how high to build the bin in order to hold 
the sand? 

Think for a minute of what you learned in Art. 46 about 
finding a missing factor: Product of two factors divided 
by one factor gives the other factor. But in this problem 
we have a product of three factors, 54. Two of its factors 
are 6 and 4. We want to find the third factor. 6x4x?= 
54. We can multiply the two factors, 6 and 4, and then 
use their product in place of these two factors. That is, 
24 x? =54. 

Now you can solve the problem, since this example is 
just like other examples you worked in Art. 46 to find the 
missing factor. How high would you make the bin in 
order to hold the sand? 


130. Practice in Calculating Volumes. (WRITTEN WoRK.) 
Find the volumes or the missing dimensions of the rec- 
tangular solids whose dimensions are as given at the top 
of page 224 and work the problems. 
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Leneto or Basse WiptHor Base HEIGHT VOLUME 
1 24 in. 34 in. 5 ins sa See 
2 4.5 ft. 6 ft. 351-7 fe 
3. 7 yd. ISyd *') yd a2 tier ee 
4, a A OAC ge ee ee 54 cu. ft. 
5 egies be ree a a 10 yd. 40 cu. yd. 
(Sgt gh swan 6 in. 7% in. 1123 cu in. 
7 Area of base =14 sq. in. 84 cu. in. 


8. A concrete block 6 ft. by 44 ft. by 3 ft. was needed 
as a base for a statue. How many cubic yards of concrete 
were needed? 


9. Wood for fuel is often measured by the “cord.” A 
cord equals 128 cu. ft. At $12.00 a cord what will be the 
cost of a straight pile of wood 16 ft. by 8 ft. by 5 ft.? 


10. A farmer planned a wheat bin to be 12 ft. long and 
6 ft. wide. He wanted it to hold 500 bushels of wheat. 
How deep did he have to make it? A bushel of wheat 
takes up 14 cu. ft. of space. (Hinr: How many cubic feet 
would there be in the 500 bu.? Can you find a missing factor?) 


11. In figuring the cost of a house, a builder had to find 
how much concrete he would need for the walls of the 
basement. The outside dimensions of the basement were 
24 ft. by 31 ft. The walls were 18 inches thick and 9 ft. 
high. How many cubic yards of concrete would he need? 


12. One of New York City’s water reservoirs is 2400 ft. 
long, 1500 ft. wide and the same depth throughout. It 
holds 435,000,000 gal. of water. How deep is it? Use 74 
gal. to the cubic foot. (Hits: This problem is much like 
Problem 10. Start by changing the gallons to cubic feet.) 
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131. Rapid Drill, (Orat Work.) In division examples 
give only the first quotient figure. You should be able to 
give the answers quickly after a few minutes of study. 


(A) (B) (C) (D) (E) (F) 
165 |250%=-| 592 


ee edd od gto 
ee 3)477 Ineo i moe erhat “9 
ABT dh arr, “ae | decimal?!) eae 
134 Add: 385 684 
Zeige 5G) 837) 200 8543) x4 x6 
Ada: ioe 
3. ny 5, 6, 6, 5) 091794 


ee 48)4992| —59 


Add: —— 
7. 6,8, 3,4 20)1900 


Meaning 
8. of 
V =lwh? 
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SELF-TESTING DRILL NO. 17 


132. Directions. Time allowed: 15 minutes. Follow 
the directions given for Drills 1 to 5. Rate yourself. 


1. Subtract: 2 3. 2+22=? 6. Subtract: 
1171513 102.1 344 
834578 29.2 4, 682)471262 172 
eens 50.4 <a = 
18.9 5. Multiply: 
403.3 40.68 
iol 70.3 
233.9 


7. Figure a 20% commis- 


f $872. 
First NATIONAL BANK. sion on a sale of $87 


oe // Li (ponces s 8. Mr. Jones presented a 
Aooness “2 Calter (espace deposit slip like the one at 

the left to the cashier of his 
bank. The cashier added the 
amount and found it to be in- 


correct. What is the correct 
amount? 


9. How much heavier is 
3. lb/4-0z, than 2 Ib. MMos 


10. Multiply: ii: 
9735 6 sq. yd. 7 sq. 
3285 it. +4 = 7 


12. The length, width, and height of a rectangular bin 
are 53 ft., 8 ft., and 14 ft. What is its volume? 


13. 3000 is 125% of what number? 
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14. How much money must I have earning 8% interest 
to pay me $20 a year? 


15.* (a) $ equals what decimal? (6) 1.124 equals what 
mixed number? (c) 123% equals what decimal? (d) 
16 yd. =how many feet? 


*To count Example 15 correct, each part must be correct. 


STANDARDS 


7 | 8 |9-10}11-14} 15 


You should take time to correct any mistakes and use the Self-Help 
Index, page 471, to find articles you may need to study. 


REVIEW OF FUNDAMENTALS 


133. Drill for Mastery. (OraL Work.) Every seventh- 
grade pupil should be able to give correct answers to the 
work below after a short study period. Be sure you under- 
stand the directions that go with each set of examples. 


1. What common denominators would you use in each 
of the following examples? 


(@) stetaz (e) to tet+is 
(6) stated (f)) store 
(ce) s+et+i (Q) era ers 
(Qos trte (h) e¢tats 


2. Tell how each division would be changed to work the 
example. 


(a) N+ 2=N Xe... (e:) N+ $=N ........ 
(EVEN cy best sc (ENE OPEN te 
(Cc) ON le = VG ee (g) N+64=N |... 
(dq) N+3Z=N_........ (h) N+72=N ........ 
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3. The figures in the quotients below are correct, but the 
decimal points have been omitted. Read the correct quo- 
tients, supplying zeros where needed. 


614 614 

(a) 41)251.74 (f) .41)2.5174 
614 614 

(b) 4.1)2517.4 (g) 4.1).25174 
614 614 

(c) .41)25174 (h) .41).25174 
614 614 

(d) .041)25174 (i) 4.1)25.174 
614 614 
(e) .041)251.74 (j) .041)2.5174 


4, Make up questions in percentage which would be 
answered by working each of the examples below: 


(a) .06 X$476 (ec) Si or 2434)817 
(b) 8- or 421)31 (f) .22)9146 

(c) .08)316 (g) 2.5931 

(d) 1.5)590 (h) $82 or 148)652 


5. Tell which example in each pair below will give the 
larger answer. 


(A) (B) 
I. 967 x34 or 967 X43 
II. 47)19326 or 32) 12672 
Ill. 6% of 985 or 5% of 1142 
IV. 23x3t or 3a X22 


Ve 4+2 or 4+2 
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6. On the left are questions. On the right are examples. 
Name the letter of the example which, when solved, will 
answer each question. 


I. What is 29% of 49? (a) 49)29. 
II. 29 is what per cent of 49? (6) $$ or 29)49. 
III. If 49 is 29% of N, N=? (c) 19 x .29 
IV. 49 is what per cent of 29? (d) 23 or 49)29. 
V. If 29 is 49% of N, N=? (e) 29)40, 
VI. What is 49% of 29? (f) 29 x.49 


134. A Matching Exercise in Mensuration. (WRITTEN 
Work.) On the left below are certain phrases, on the 
right are formulas or other facts. On your paper write 
the number of each phrase and beside each number write 

the letter of the formula or other fact which matches it. 


1. Area of rectangle 


2. Units of measure of 
length 


3. Units of volume or 
a rectangular solid 


4. Area of a circle 


5. Units of measure of 
area (how much surface?) 


6. Scale drawing 


7. Formula for volume of 
rectangular prism 


8. Area of any, triangle 


9. 7 Or pi 


(a) V=lwh 
(b) 3.14 or 3+ or 22 


(c) ‘sq-"iny, sq. it cae ya. 


(d) A= 
(2) sin tbe Vi els 


(f) A=ar? 
(g) A= jab 


(hyecus ins cu. {t), cumyds 
(aye 4 mi) 
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STUDYING CLASS RECORDS 


135. The Standing of Classes on Problem Scales. (Writ- 
TEN WorK.) Suppose 4 pupils in one class rated superior 
in problem solving, and in another class 6 pupils rated 
superior. How would you find which class had the larger 
percentage of superior problem-solvers? 

If both classes were of the same size, the class with 6 
pupils rating superior would stand the higher. But if one — 
class had 20 pupils and the other class had 36 pupils, we 
would have to find what per cent of each class rated superior 
and compare the per cents. 

Here is a table showing the records of certain classes in 
three schools. Below it are some questions for you to 
answer. 


TaBLE SHOWING THE ReEcorps oF ScHoots A, B, AND C 


. of pupils 
. rating superior 


. of pupils 
. rating superior 


. of pupils 
No. rating superior * 


QUESTIONS 


1. What per cent in School A, Grade IV, rated superior? 
2. What per cent in School B, Grade VI, rated superior? 


3. Which fifth grade had the highest per cent of superior 
pupils? 


4. Which seventh grade rated the lowest? 
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5. To which class, of all in the table, would you give first 
prize for having the largest per cent of superior pupils? 


6. To which class should second prize be given? 


7. After you have worked Problem Scale No. IX, find 
the percentage of your class rating superior on Scale LX. 


PROBLEM SCALE NO. Ix 


136. Problems Using Troublesome Computation. (Writ- 
TEN Work.) You can earn 60 points by working every 
problem correctly. Careful reading of problems is the 
first step toward getting correct answers. 

1. Mrs. Chase bought # of a yard of velvet advertised 
to sell at $4.80 a yard. She gave the saleslady a five-dollar 
bill in payment for the purchase. How much change 
should she have received? (3) 

2. A box of apples weighed 45 lb. 4 oz. The empty box 
weighed 1lb.110z. Whatdidtheapplesalone weigh? (4) 

3. Frank went to his grandmother’s for the Christmas 
vacation. He was on the train exactly 5 hours. The times 
that the train stopped amounted to 12 hr. How long was 
the train actually running while Frank was on it? (5) 

4, Ruth is planning a garden which is rectangular in 
form and has these dimensions: 46 ft. and 58 ft. She 
wants to draw a plan of the ground so that she can figure 
out on paper just how large to make plots for different 
vegetables and flowers. Her drawing is to have a scale of 
1” to 10’. What will be the length and width of her draw- 
ing of the garden? (5) 

5. Mary takes care of Mrs. Williams’s baby in the 
afternoons for 25¢ an hour. Mrs. Williams figures the 
time that Mary works very exactly. Last week she took 
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care of the baby for 2 of an hour on Monday, 1;°5 hours 
on Tuesday, 24 hours on Tuesday, 2§ hours on Thursday, 
and 14 hours on Friday. How much money should Mrs. 
Williams pay Mary for the week’s work?’ (6) 

6. I stopped at the Travelers’ Garage to have a leak 
in the radiator of my automobile fixed. The mechanic 
started work at 11:50 and finished at 12:40. The labor 
cost of this repair was one dollar. What is the labor 
charge at the garage per hour? (6) 

7. Last Thanksgiving Julia’s father bought a 154-lb. 
turkey for $7.93. Julia lives in Michigan. Her cousin 
who lives in Texas wrote her that they bought a 162-lb. 
turkey for $3.99. How much less per pound did turkey 
cost in Texas than in Michigan? (6) 

8. From a barrel of maple syrup holding 39 gal. 3 qt., 
Mr. Logan drew off enough syrup to fill 4 cans, each hold- 
ing 3 qt. 1 pt. He sent these cans as presents to his four boys. 
How much syrup had Mr. Logan left in the barrel? (6) 


9. A schoolhouse of 50 years 
ago such as many of our fathers 
and mothers attended had a 
floor plan like that of the draw- 
ing. Find the floor area of 
this plan. (9) 


22, 


10. The Acme Wholesale Grocery allows discounts of 
10%, 8%, 2%. Find the saving to be made ‘by taking ~ 
advantage of all three discounts on a bill of $149.50. (10) 


STANDARDS 
Superior work: 28-60 points Slow work: 8-13 points 
Good work: 20-27 points Inferior work: 0-7 points 


Average work: 14-19 points 
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137. Rapid Drill. (ORAL Work.) Can you work these 
examples without using your pencil? It is worth while to 
be able to work simple arithmetic examples “in your head.” 


(A) (B) (C) (D) (E) (F) 


as 250% = 
ale what 


decimal? 


2. | 89)801 
74.5 
1 ee 


WSS «’ 2 
dis i —1; 


ole ae 
8. factors | 46)320 
( of 21. 5, 7, 6,6 
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SELF-TESTING DRILL NO. 18 


138. Directions. Time allowed: 15 minutes. Follow 
the directions given for Drills 1 to 5. Rate yourself. 


1. Subtract: 2. $2.09 3. Subtract: 4, Multiply: 
1318508 (AU! 66819.50 3.867 
978786 3.88 62983.54 415 
Mak: 2.92 Me ort 
7.44 
9.89 5. Divide: 281,542 by 478. 


6. Find a 9% discount on $931.00. 
7. What is the difference of 567’; and 174? 8. 
9. 75 is what per cent of 225? 3¢+15=2 


1¢. If the work to the problem shown below is correct, 
write C as your answer. If not, write the correct answer. 


Prosiem: Find the volume of a rectangular solid of the 
dimensions 9 yd. by 9 yd. by 12 yd. 
Work: 9+9+12=30 yd. 


11. Subtract 2 gal. 3 qt. 1 pt. from 4 gal. 


are Average 
Month Temperature 
80° 6° 
tis 
60° 
24° 
40° | = 
52° 
20° 68° 
0° 78° 


Jan. Feb Mar Apr May June July 
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12. Which monthly temperature is plotted (marked) 
incorrectly according to the figures given in the table on 
page 234? 

uk cis Gad a” 2d aoe a i OZ. 116) 75 yd. =... ee in. 
Bo) 1 Giqtae ee ee ee Dke (dd) GU0 gs ees dollars. 

14. 3 yd. 2 ft. 8 in. +2=? 

15. 64% of a certain amount of money = $525.25. What 
is 100% of this amount? 


*To count as correct, each part of Example 13 must be correct. 


STANDARDS 


SUMMARY 


139. General Review of Processes. (Ciass Work.) 
Practically all of the work of arithmetic calls for the use 
of one of the four processes: addition, subtraction, multi- 
plication, division. But these processes are used with 
different kinds of numbers and for many different purposes. 

Work the examples which are numbered. As you finish 
each example, take time to talk over the reasons for the 
mistakes that any of you may have made. 


USES OF ADDITION 


Whole Numbers Fractions, Mixed Numbers 
ih 
1. 427 Besure to car- a 43 Add sum of frac- 
98. ry correctly. 33 tions to the whole 
816 4 numbers. 
24 Remember to 8 Reduce fractions 


718 check. - in answers. 
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Decimals Denominate Numbers 
Sof Remember to 4, 
4.07 check. 4 ft. 6in. Tables on p. 
18.09 Zeros and gaps 2 ft. 470 should be 
6.06 must be watched. 3 ft. 11 in, mastered. 
Keep points in a ti. Ran Reduce an- 
straight line. —____—_ =" swers) 


5. Find the perimeter. 


Words Used in Addition 


What is the sum? 
What is the total? 
32 
41 
68 
_92 
233— Sum or total 


USES OF SUBTRACTION 


Whole Numbers 


6. Subtract: 7. Subtract: 
1 ~ Watch places like these | 31824 
60142 Check by adding. 1427 
38176 


Fractions, Mixed Numbers 


8. Subtract: *Watch when the fraction in 9. Subtract: 
61 the subtrahend is the larger. g| 
ie Watch vacant places (|) 5 
43 63 
Reduce answers. ee 


10. Subtract: 


214.7 
61.9 


12. Subtract: 
4 hr. 15 see. 


2-hr. 40 sec. 


Questions answered by 
subtraction are: 


How much more? 
What is left? 


REVIEW OF PROCESSES 


Decimals 
Watch vacant places (|) 
Keep decimal points in a 


straight line. 
Remember to check. 


Denominate Numbers 
Tables on p. 470 should be 
memorized. Be careful when 
a subtrahend number is the 
larger. 
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11. Subtract: 


824.5 | 
314.27 


13. Subtract: 


3 gal. 1 qt. 
2 gal. 3 qt. 


Words Used in Subtraction 


438—minuend 
217<—subtrahend 


221<—difference 


What is the difference of? 
How much greater? 

How much less? 

How much must be added? 


14. Multiply: 
647 
304 


16. 


3 X12 
Cancel when possible. 
bers to improper fractions. 


USES OF MULTIPLICATION 
Whole Numbers 


Watch out for zeros. 
Check by reversing. 
Place figures carefully. 
Remember to carry. 


Fractions and Mixed Numbers 


Aly fe 
45 x3 


15. Multiply: 
3092 
408 


—_, 


18. 


2 of 15 


“Of? means X. Change mixed num- 
Reduce fractions in answers. 


« 4 
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Changing Form but not Value 


pete 
4-t @E-0 abag (PH) 
(3X7)+ 
$-18 (8-18) ae 
Decimals 


19. Multiply: 20. Multiply: 


Remember to place deci- 


47.3 mal point in product. 92.18 
6.8 Check by reversing. 42.6 


First Use of Percentage 


al. 22. 23. 
4% of 18 125% of 83 25% of 104 


“Of”? means X. Change per cent to decimal form. 
equivalent fractions when you can. 


Denominate Numbers 


24. Multrply: Remember to reduce an- 25, Multiply: 


Acyd, 2ft, 20 be ee: 6 bu. 2 pk. 
6 Tables on page 470 should 5 


be mastered. 


Finding Areas 


Dimensions must be in same unit. Areas are expressed in - 
square units. Tables on page 470 should be mastered. Formulas 
for finding areas should be memorized. 


26. Find the area of a rectangle whose dimensions are 11 
in. by 2 it. 3 in. 


= 


REVIEW OF PROCESSES 239 


27. Find the area of Fig- 28. Find the area of Fig- 
are 1. ure 2. 
a 
Ryd. | ft. 
Fie. 1 Fig. 2 


Finding Volumes 


Dimensions must be in same 29. Volume of Fig. 3 =? 
unit. Volumes are expressed 
n cubic units. 

E Tables on p. 470 should be 
mastered. Formulas for finding 
volumes should be memorized. Fig. 3 


Words Used in Multiplication 


436— multiplicand 
28— multiplier 
3488 
872 


12208 product 


USES OF DIVISION 
Whole Numbers 


30. Estimate each quouent fig- 31. 
gigi EEE 39) 15834 


Watch zeros in quotient. 
Remember to use the remainders in the quotient in correct form. 
Express remainders in fraction form, reduced to lowest terms. 
or in decimal form. 
Check by eae quotient and divisor and adding re- 
mainder. 
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Reducing Fractions 


13 =3 (ge5 =3) 16 or 16% 
32 28.8 — 145)23.80 

#3 (git) 

: 5)17 


Fractions and Mixed Numbers 


Change mixed numbers to improper fractions. 
Invert divisor and multiply. 

Cancel after inverting if possible. 

Reduce answers to lowest terms. 


32 33. 34 
a+} 27 43424 
Decimals 
35. Shift points in dividend and 36. 


2 4.7)2.7911 divisor before starting. Place 38)7714 


decimal point in quotient. 
Fill in vacant places with zeros. Check by multiplying. 


Second Use of Percentage 


37. 17 is what % of 85? 39. 93 is what % of 31? 
38. What % of 284 is 63? 40. What % of 33 is 14.3? 


“What per cent of”’ means ‘what fraction of.” Thus, 24% of 
98 can be thought: 24 or 98)24. 

Change answer from decimal to per cent form. 

Check by multiplying. Be sure the answer is reasonable. 
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Third Use of Percentage 


41. If 361s 18% of N,N =? 43. If 47 is 23% of N, N =? 


42, N=what, when 140% 44. 139 is 17% of what 
of N =183? number? 


Hunt for 100% with the given per cent in decimal form as a 
divisor. 
Check by multiplying. Be sure the answer is reasonable. 


Denominate Numbers 


45. Carry the correct number. 46. 
4)11 pk. 3 at. Tables on page 470 should 2196 hr 40a 


be memorized. 
Check by multiplying. 


Words Used in Division 


lls 265 is the dividend 
24)265 24 is the divisor 
24 1 is the remainder 
25 ligt is the quotient 
24 


CHAPTER VII 


FINDING INTEREST BY THE FORMULA AND BY USE 
OF THE INTEREST TABLE. AMOUNT. PROM- 
ISSORY NOTES. BANK DISCOUNTS 


‘ INTEREST 


- 140. Main Ideas of Interest. (SrtenT Reapina.) Below 
are 10 questions about interest. Read them, and then 
study the rest of the article so that you will be able to 
answer them when you have finished your study. 

1. Why is interest paid on loans? 


2. What is the difference between just Rechte money and 
investing it? 


3. To what unit of time does the rate of interest refer? 


4, is one year the only length of time for which money can 
be borrowed? 


5. What are some common lengths of time for loaning money? 


6. When investing money, what fact beside the rate of interest 
is always very important? 


7. Why does the rate of interest one must pay for borrowed 
money sometimes vary? 


8. What rates of interest are usually paid by savings banks? 
9. What is meant by a security for a loan? 


10. Why is it often unwise for a small investor to place his 
money at more than 6%? 
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‘Interest is the money paid for the use of money, or the 
money earned by money which is loaned. We may think 
of money as working for its owner. 

A bank will pay you interest on savings deposits under 
certain conditions, because it can use your money and is 
therefore able to pay you for its use. 

A man is often willing to borrow money at interest, for 
example, to help buy a house. He needs a house to live 
in, and willingly borrows money and pays for its use 
(interest), just as he would pay for the use of a carpenter’s 
time to help build the house. 

A man may have saved $1000. If he puts the $1000 in 
a safe place, he will have his money, but most people are 
not satisfied with just keeping money. They want that 
money to make more money. The wise man therefore 
invests the $1000 so that it will earn interest for him. 

An important fact about interest is that one must pay 
for the use of borrowed money. He must pay interest 
on it. If one owns money and lets someone else use 
it, his money earns interest for him. The borrower pays 
interest to the owner for the use of the loan. 

A second important fact about interest is that it is reck- 
oned (computed) by the year. That is, we reckon the 
amount of interest to be paid one year at a time. Thus, 
“4% interest”? means that 4% of the amount of money 
loaned, or borrowed, must be paid for its use for a year. 
If the loan is for six months at 4%, the interest would be 
paid at the yearly rate of 4%, but for a half-year only. 
This would be the same as 2% for a year. If we borrowed 
money for two years at 6%, we would pay six per cent of 
the amount each year. For the 2 years this would be 
the same as 12% for one year. Many loans are made for 
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a year, but interest often has to be figured for other lengths — 
of time. Business men often borrow money for 60 days 
(2 months), for 90 days (3 months), or for6 months. Large 
loans are often made for periods longer than a year. One 
might borrow money to use in building a house and agree 
to keep the loan for 2 years, or 5 years, or even longer. 
It is important to remember two things about the time of 
interest. These are: (1) interest is reckoned by the year, 
or per annum; (2) money is often borrowed or loaned for 
times less than a year, or more than a year, but the interest 
is stated and reckoned by the year. 

A third thing to keep in mind about interest is the usual 
rates of interest. Usual rates of interest paid by savings 
banks are 3%, 34%, or 4%. Some may think these 
pretty low rates, especially when they often see advertise- 
ments of investments which promise to pay 10%, or more. 
Of course, everyone would rather have his money earn 
him 10% than 3%, but the rate of interest is only one 
thing to consider in lending money. When one lends - 
money, he must consider the safety of the money itself. 
Many investments are not good investments, because the 
business which borrowed the money does not prosper and 
cannot pay back the loan. It is better to get 3% on one’s 
money and have it safely invested than to expect 10 or 
20% and not only fail to get the interest, but also fail to 
get back the money which was loaned (the principal). 

One must usually pay more than 3% interest on money 
he borrows. Usual rates of interest which must be paid 
for borrowed money are 6%, 63%, 7%, and 8%. The 
rate of interest depends a good deal upon the length of 
time of the loan. Usually the longer the loan the lower 
the rate of interest charged. More important, however, 
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than the length of time, is the security one can offer. You > 
will see how the rate of interest may vary with the security 
back of the loan by reading the following dialogues: 


First Dialogue: Mr. Jones (to bank official): I want to bor- 
row $5000 for 2 years. What rate of interest will you charge me? 
Bank OrrictaL: What security can you put back of this loan? 

Mr. Jones: What do you mean by security? 

Bank Orriciau: A security is some property which you will 
agree to give us in case you do not pay back the loan. If we lend 
you $5000 and you agree to give us your house, which is worth 
more than $10,000, in case you cannot pay back the loan, then 
you would be giving us a good security. We would then feel 
so safe about the loan that we could let you have it for 6%. 

But if you had nothing as a security except your own promise 
to pay, or if you offered as security some property which we might 
not be able to sell for $5000 in case you could not pay back the 
money, you would be offering poor security. 

Mr. Jones: Well, I have a house worth more than $10,000 
which I will put up as security for the $5000 loan. 

BANK OFFicraL: Then we will be glad to make the loan at 6%. 


Second Dialogue: Mr. Easy Promise (to Mr. Everybody): I 
understand that you have saved $1000. 

Mr. Everysopy: Yes, that is so. 

Mr. Easy Promise: Well, of course you want to invest it in 
some business that will pay you good interest. Big business men 
often make 15% on their money. Why shouldn’t you? You 
know as much about business as they do. 

Mr. Everysopy: I would like to make 15%, but I must have 
a safe investment. I cannot save very much money and cannot 
afford to lose any that I do save. 

Mr. Easy Promise: Let me tell you confidentially that I 
know of an investment which is bound to pay you 15%, or more. 
I'll get you some stock in this investment. Just sign this order 
blank. (Holding out a fountain pen to Mr. Everybody.) 


Meer? 7's > Ve) ee 
* q 
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Mr. Everysopyr: Just a minute, please. Tell me about the 
success of this business. It seems to me that if the owners of this 
business were sure they could earn 15%, they would not come to 
me formoney. They would keep such a good thing for themselves. 
What do the banks think of this company? Is any bank investing 
some of its money in this company? 

Mr. Easy Promise: Now don’t you worry about the security. 
You know me. I would not offer this investment to any bank. 
I want you to get the advantage of it. 

Mr. Everysopy: The business men I have learned to trust 
tell me that small investors are risking their money too much 
when they try to get more than 6% interest. This 15% promise 
without any security makes me a little suspicious. I have been 
told that thousands of people lose their money by trying to get 
too high rates of interest. I think I’ll be content with less interest 
and more safety. Thank you for calling. Good day. 


Do you think Mr. Everybody was wise in refusing to 
buy stock of Mr. Easy Promise? Why? 

It is always more important to invest money safely 
than to earn a high rate of interest. You will make no 
mistake if you follow this advice given below: 


Invest money only when officials of a good bank recom- 
mend the investment. Be very suspicious of investments 
which pay over 6%. Higher rates of interest very often in- 


volve too much risk. Money deposited in a good bank at 
3 or 33% is better than money invested in some “wildcat” 
scheme and lost. 


The following are important ideas about interest: 
1. Interest 1s money paid for the use of money. 


(a) If you lend or invest money, it pays you interest. 
(b) If you borrow money, you must pay interest for its use. 
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2. Interest rates are stated by the year. 

(a) 4% interest means 4% every year. 

(b) Money may be loaned or borrowed for any length of 
time. . 

(c) 3mo., 6 mo., 1 year, 2 years, etc., are common lengths 
of time for borrowing and lending money. 

(d) In figuring interest, a month is regarded as 30 da. 
and a year as 360 days. 


3. Interest rates vary. 

(a) When borrowing money, the better the security the 
lower the rate of interest. 

(b) In investing money, the greater the safety of the 
investment the less the interest paid. 

(c) In investing your own money a good rule to follow is: 
“Be content with a low rate of interest (not over 6%), but 
be sure of the safety of the investment.” 


@#=X=) SELF-TESTING DRILL NO.19 G@=x=D 


141. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. Try to 
beat your past records. 


1. Subtract: 2. Subtract: 3. Divide: 4, Subtract: 
9942385 — 432 22 by 12 97699.263 
9565791 284 87248.489 

5. 9.78 6. 857)765301 7. Mary thought the volume 
77.97 of a rectangular solid whose 

9.68 dimensions were 44 yd., 5 yd., 
47.90 and 9 yd., was 185 cu. yd. 

6.81 Was she right or wrong? 
78.70 


8. Find the interest on $9300 @ 74% for 2 yr. 
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9. What per cent of 150 is 129? 
10. Multiply: 11. 150% of 2440 equals what number? 


Poh 12. What must be added to 2 pk. 3 qt. 
Ta ees 1 pt. to equal 3 pk.? 
13.* What should be on each blank in the table below? 
l 7) h V 


6 in. Sin. 


5 ft. 


14.* Answer the following 
questions from the graph: 

(a) Which pupil rated high- 
er on Drill 8? 

(b) Were both pupils’ rat- 
ings ever equal on any drill 
shown? 

(c) Which pupil did the bet- 
ter work on the average on 
Drills 1 to 10? 

(d) Which pupil showed 
the more regular improve- ay aero 
ment? Drill Number 

15. 4 gal. 3 qt. 1 pt.+6=? eee vane 

*To count Exs. 13 and 14 correct, each part must be correct. 

STANDARDS 
0-1|2-3| 4 | * 6|718]9 


2 5 7|8 
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142. Mixed Practice. 
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(WritTteEN Work.) This prac- 


tice will help you in the new work to be studied in Art. 143. 


I. We know that per cents may be written in decimal form. 
Thus 6% of N=.06 of N. 44% of N=.045 of N. 32% of 
N =.0375 of N. 4.4% of N =.044 of N. 


What decimal should be on each blank? 


TOS Of N= ef: of N 
Der, Ol Nee of N 
Balo0C Ol, = a= of N 
amO.200,, Ole oo. of N 
5. 62% ot N =__. of N 
6.20.47, 01. N ==. of N 
eeoroo Oln = 2. of N 
Soe 7g OLN =e of N 


9. 


O15 9% OL Nee ee, of N 
mae Ol 175 Ob ee of N 
L257 Ol Nee eee of N 
2, At2 7 Ol Nae of N 
2 Ov Yor Ol nee of N 
SA OL Nie of N 
wea oll 7 Of Ni ee of N 
eye 018150, Ole Ni = eee of N 


II. In finding interest, a month of 30 days is counted as 


zs of a year, and a year is counted as 360 days. 


Thus, 


6 mo. =755 ord yr. 15mo.=1for?yr. 18 da. =9 5 or sy 


of a year. 


1 yr. 6 mo. =2 yr. 


Change to fractions of an interest year. 


Tea NOs te VE. 
2 OuOne= nee yr 
3. 3 mo. =........ yr 
4, 9 mo. =........ yr 
5. 5 mo. =........ yr 
6 cca yr 
722 Vr0-M0.= 2.22: yr 


82.12. da. yr. 
9: GO"da. eee yr. 
10.) levro 4.0, = yr 
11,590 danas. yr 
12. 18 mo. =___.... yr 
TS 20 anaes yr 
VA ey eo INO. soe yr 


<— e re ae 
. i 


250 MIXED PRACTICE 


III. Whole numbers, decimal fractions, and common frae- 
tions can be multiplied. Study the next two samples. 


$110 
; ‘ x .06 
SamputE A. Find the interest on $110 at “6.60 
6% for 15 months. $110.06X14=$110X <5 
06X7=! 4)$33.00 
$8.25, Ans 
$ 650 
x .065 (1) 


" . 3250 
SAMPLE B. What is the in- 3900 


terest on $650 for 1 yr. 4 mo. at ae 
63%? $650X.065x4=? ee ® 


3)169.00 (4) 


$56.33 


Find (1) in Sample B. Why is $650 multiplied by .065? 

Find (2) in Sample B. Why are there 3 decimal places in 
$42.250? Can the zero in $42.250 be dropped? 

Find (3) in Sample B. Why is $42.25 multiplied by 4? 

Find (4). Why is $169 divided by 3? 

Find (5). Why is the answer $56.33 instead of $56.333? 


Find the products in the examples below. Cancel when 
you can. Thus, in Example 6, the 4 in ? can be canceled 
into the 2400. 


1. $650 x.04 x2 6. $2400 x.035 x? 
2. $2000.03 x1 7. $3500 X.075 x2 
3. $975 x.05 x3 8. $1750 x.045 x¢ 
4. $64 x.06 x4 9. $690 x.07 x32 

5. $150 x.0425 x1 10. $840 x.055 x32 
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COMPUTING INTEREST 


143. The Interest Formula. (Stupy PrRIoD.) 
A If you understand the three uses of percentage, 
SA you already know how to do most of the arithmetic 
<8 work having to do with interest. Study the three 
samples below. Sample 1 is finding interest (finding a per 
cent of a number). Sample 2 asks for the rate of interest 
(finding what per cent one number is of another). Sample 
3 gives the interest and the rate and asks you to find the 


SAMPLE 2 
SAMPLE 1 An investment of $600 
Find the interest on $600, paid me $36 interest a 
for 2 years at 6%. year. At what rate was the 
$ 600 $600 invested? 
06 06 =6% 
$36.00—-1 year @ 6%. soo or 600 )36.00 
2 36.00 
$72.00<-2 years @ 6%. Rate per cent was 6, or 
the rate is 6%. 


amount invested (finding 
SAMPLE 3 the whole or 100% when a 
An investment at the rate part is given). 
of 67% paid me $36 per You have already learned 
year. How much have I 
oe p much about formulas. There 
is also a formula for finding 
interest, which you can al- 
ways use as your rule and 
from which you can make 
other formulas for working 
with interest. 


I have $600 invested. 
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Interest formula: i=~Xr Xt, or, more simply, i=prt 
i means interest in money. ; 
p means principal or the money on which the interest is 


reckoned. 
r means the rate per cent of interest. 
t means time in years. 


Study the next samples: 


_ Sampte 1. Find the interest on a loan of $375 at 65 per 
cent for 3 yr. 6 mo. 


Sample 1 is solved by the formula 7 =prt as follows: 
i=interest to be found. 
p =$375, the loan on which interest is figured. 
r= .065, the rate per cent, 64, written in decimal form. 
f=5 (3 yr. 6 mo. =3 yr. =5 yr.) 
i=$375.X.065X $375. X.065 = $24.375. 
$24.375 X 7 = $170.625 or $170.63, 
$170.63 + 2 = $85.314 or $85.32, Ans. 


SAMPLE 2. What is earned on an investment of $1500 
invested at 7% for 4 years? 


Sample 2 is solved by the formula as follows: 
i= $1500 X.07 X4 = $420.00, the interest earned. 
t {east 


i= pp Xr Xt 
Work Example 2 to see if $420.00 is the correct answer. 


144, Practice in Using the Formula. (Wrirren Work.) 
Do not work the examples now, but write each example. 
so that it will show how the formula would be used. Take 
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time to show for each example which number is p, which is 
7, and which is ¢, as shown for the first two examples of 
Henry Walker’s paper. 


- 


a = $960. X.06T5XF= 


ites 


pr je eS 


1. Find the interest on $450 @ a rate per cent of 4 for 
2 yr. 6 mo. 


2. What is earned on an investment of $960 for 8 mo. 
which yields (pays) 63%? 

3. Compute the interest on $800 @ 7% for 3 yr. 9 mo. 

4, Find the interest on $1400 @ 43% for 1 yr. 3 mo. 


5. Find the interest on $2500 @ 54% for 30 da. (Count 
30 da. as 1 mo.= 35 yr.) 

6. I borrowed $500 @ 9% with the privilege of paying 
it back as soon as I could. I paid it back in 17 days. Find 
the interest due. 


(In computing interest, 1 da.=z@o yr. 17 da.=34,5,.) 


7. A clerk had to figure interest from the following facts: 
The time was 2 yr. 10 mo. The rate was 73%. The prin- 
cipal was $900. 


4 


8. I agree to pay the interest on a loan of $1800 @ 6% 
every 6 mo. How much interest must I pay every 6 1no.? 
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9. Interest is payable quarterly (every 3 months) on a 
certain investment of $1000 @ 6.4% (.064). How much 
interest is paid quarterly? 


AN EXERCISE IN INDEPENDENT WORK 


The answers to the above 9 examples are given below. 
These answers are not in order. Work the 9 examples and 
see if you can match each of the 9 answers below. Use the 
formula 7=prt. (In computing interest, count .5 or more than © 
.5 of a cent as 1 cent and drop fractions less than .5 of a cent. 
Thus, $5.655 becomes $5.66, but $1.333 is called $1.33.) 


Answers (not in order) 


$210. $78.75 $41.60 $45. $16. 
$2.13 $11.46 $191.25 $54. 


»>If your answers do not agree with those printed, one of two 
things could be done: 

1. Change numbers to make answers come out right. This is 
a waste of time, and cheats only yourself. 

2. Find mistakes and keep at work until your answers match 
those above perfectly. 
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145. Two Meanings of the Word ‘Amount.” 
(Crass Work.) It often happens that a word has. 
more than one meaning. A good example of this 
is the word ‘“‘amount.’”’ We speak of the “amount” 
of candy we would like to buy, the “amount” of time it 
takes to walk to school, or the “amount’’ of money which 
a man owes. 
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In arithmetic work dealing with money, and especially 
in problems of interest, the word “amount” is used in 
two different meanings. The commoner or more general 
meaning of the word is already known to you. The less 
common or special meaning of ‘amount’ occurs most 
often in working with interest. 

In dealing with the interest formula, «=p xrxXt, you 
sometimes have to find the interest and sometimes the 
sum of the interest and the principal. This is true because 
in repaying a loan the money due is the sum of the interest 
and the principal. It would be convenient to have a word 
to express “sum of the interest and principal.” For such 
a word we use amount. 


In interest problems, amount means the sum of the 


interest and the principal. 


There is no certain way of knowing which of the two 
meanings of ““‘amount”’ is meant when the two meanings are 
used carelessly. For this reason you should use the word 
“amount” in connection with interest in its special sense of 
2+p (interest plus principal). Look at the problem below. 


ProspitEmM: A man borrowed $200 for one year at 6% interest 
on January 1, 1927. What was the amount of the loan on 
January 1, 1928? 


Here it is clear that the ‘‘amount”’ is the sum of the 
principal and the interest, or $200 plus .06 x $200 x1, or $212. 


By careful reading you should never have any difficulty 
with the examples and problems of this book in spite of 
the fact that the word ‘‘amount” is used in both a gen- 
eral and a special meaning. Likewise you should not be 
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careless in your use of the word. One seventh-grade 
pupil, when asked why he was so careful to use arithmetic 
terms correctly, said: “I try to use words correctly so 
that other persons will know exactly what I am talking 
about.”? Do you think that he was right? 

Watch out for the two meanings of “amount” for the 
next few weeks and you will never be troubled with this 
matter again! 


Amount= principal plus interest 
a=p-+prt, or, more simply, a=p+7 


146. Problems in Finding Interest and Amounts. (Writ- 
TEN Work.) In solving the problems in this article use these 
two formulas: 1=prt. a=p-+1. 

»>Do not leave a problem until you answer this question: “Is 
my answer a reasonable one and does it answer the question 
which is asked?” 

1. What is the amount to be paid on a loan of $600 @ 6% 
for 2 yr. 4 mo.? - 

2. Mr. Wagner borrowed $1500 at the bank for 60 days 
@ 75%. He paid back the principal with interest as agreed. 
What was the amount he paid back? 


3. The following is a part of a letter: 


Things have gone very well with me. 
I am returning your loan of $800 which 
you made me 4 months ago. I am adding 7% 


interest. This makes the amount 
I want to thank you for the help. 


What should be on the blank in the letter? 
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4. A business man needed money to buy his spring stock 
of goods. He borrowed from his bank $3800 for 90 da. 
@ 7%. He paid his loan with interest as ee What 
amount did he pay the bank? 


5. Read the conversation below. How much interest 
will Mrs. Wellar have? 


Mrs. WEtLAR: July 1 is the semi-annual interest day at the 
Home Savings Bank. I must go down and have my interest 
entered in my pass-book. 

Mr. Wetuar: How much interest will you have? 

Mrs. Wetuar: I have had $454 in my account since January 1. 
The rate is 4%. I have six months’ interest due. Let’s see, the 
eaterest will bes... 2.2.1... 


6. Read what Mr. and Mrs. Kent said; then answer the 
two questions below. 


Mr. Kent: Business has been good and I have some extra 
cash. I think Ill pay that loan Jim Bywater made me. 

Mrs. Kent: How much did you borrow? 

Mr. Kent: $650 at 74%. 

Mrs. Kent: How long have you had the loan? 

Mr. Kent: For 15 months. 

Mrs. Kent: Let’s both figure the interest so that we will! 
be sure of the amount that we must pay. 


Mr. Kent figured the interest at $56.40. Mrs. Kent 
figured the interest at $60.94. 

(a) Which figured the interest correctly? (b) What was 
the amount? 


7. James Wiley borrowed $900 for 9 mo. @ 74%. He 
thought the amount to be paid back was $967.50; but when 
he paid back his loan, the bank said that only $950.63 was 
due. Was Mr. Wiley or the bank correct as to the amount? 
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8. “I need $500 for 30 days,”’ said Mr. Dyke to the bank 
official. ‘How much will the loan cost me?” The official 
said, ‘‘On short loans we will have to charge you 8%.” 
How much will the $500 for 30 days at 8% cost Mr. Dyke? 


147. Rapid Drill. (Orat Work.) ‘Exercises such as 
this one will give you practice in working without pencil. 
In division examples give only the first quotient figure. 


(A) (B) (C) (D) (E) (F) 
a 
Pa 
S35 
.045 = 
4, 
% 

5. 42 121128 

374% = 46 
6. what x7 

Geeumalic|l ame 

What is a : 
7. Tne Meaning 


;— 2 
stub for? etait 
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_ SELF-TESTING DRILL NO. 20 


148. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. What does the line on 
your Progress Chart tell about your work? 


i 2. Subtract: 4, 5. Add: 
135 832653.2 62x32=? 4 pk. 7 qt. 
554 129714.6 | 9 pk. 

493 saitanyhe= ate 3 pk. 1 qt 
202 3. Subtract: 2 pk. 5 qt. 
126 8125413 a 6 pk. 3 qt. 
247 1239457 PRSte ae 


6. What is the sum of three-fourths, five-sixths, two, and 
one-half? 


te 8. Multiply: 9. Multiply: 
3.59)306586 4859 2 ealsl ate Ppt: 
378 4 
10. What per cent of 1700 is 289? M ui r) 


11. Find the area of the figure at the 
right. . ty 


(MO=NP=23 ft. rs=12 it.) 


12. 4% of a certain amount of money equals $1.34. 
What is 100% of the amount? 


13. Is 9644.99 about: 450,000, 45,000, or 4500? 


14. An investment of $175 for 2 yr. 2 mo. at 3% will earn 
how much money? 


Go on to the next page. 
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15. Write what should be on the blanks in the formula for 
this example. Do not solve. 

Find the interest on $500 @ 6% for 3 years. 

CS eee: SCV ees peek Ea tems yt 


2-3 
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149. Mixed Problem Practice. (WritTEN WorK.) You 
can earn 65 points by working every problem correctly. 
Find your score and rate yourself as directed for Problem 
Seales I to III. A good question to ask yourself in each 
problem is: ‘‘What does this problem ask for?” 


1. The daily numbers of people who used the Municipal 
Bath House at the city swimming beach during one week 
last summer were as follows: Monday, 1308; Tuesday, 342; 
Wednesday, 784; Thursday, 683; Friday, 106; Saturday, 
1380; Sunday, 1298. Find the total for the week. (4) 


2. The yearly report of a great manufacturing company 
shows that the net income for 1927 was $86,622,752. From 
this income $60,305,204 was paid to those who owned stock 
in the company. The rest was kept in the treasury as a 
“balance.”” How much was the balance? (4) 


3. Albert borrowed $2500 from his grandmother to 
make a first payment onafarm. He agreed to pay 7% inter- 
est and to make semi-annual payments of the interest. 
How much should Albert pay his grandmother every six 
months? (5) 
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4. The Fourth Liberty Loan bonds pay 44% interest. 
Mary has 3 hundred-dollar bonds and 38 fifty-dollar bonds 
of the Fourth Liberty Loan. How much interest does she 
receive each year from these bonds? (6) 


Use the data (the facts) below in working the next problems. 


A dairyman’s record for one of his cows for the month of Novem- 
ber was as shown in the table below. 


MorninG EVENING 
MILKINGS MILKINGs 


94.4 lb. 80.8 Ib. 


ele 96.0 “ 
107.6 “ 99.6 “ 
125.4 “ 94.6 “ 

32.8 “ 


5. What was the total weight of milk yielded for the 
month? (5) 
6. The amount of milk from evening milkings was what 
per cent of the amount from morning milkings the first 
week? (6) 
7. The yield from evening milkings was what per cent. 
of the yield from morning milkings figured on a monthly 
basis? (8) 
8. Judging from the yield of milk for the 29th and 30th 
days, how much milk would you expect the cow to give 
per week? (8) 
9. Counting 8.6 lb. to the gallon, how many quarts of 
milk did the cow give during the month? (9) 
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10. At 9.35¢ a quart, what did this cow earn for the 1 


owner during the month? (10) 
STANDARDS 

Superior work: 21-65 points Slow work: 6-10 points 
Good work: 16-20 points Inferior work: 0-5 points 
Average work: 11-15 points 


THE INTEREST TABLE 


150. The Interest Table. (Crass Work.) In- 
terest is computed in two ways: 

(a) By the formula, 7 = prt. 

(b) By means of the interest table or interest 
book a8 collection of interest tables). 

Banks and business men who have to do a great deal of 
computing of interest find that it saves time and increases 
accuracy to use an interest table. 

On pages 263-265 you will find three pages from an interest 
table for principals of $10, $100, and $1000. Notice that ~ 
a full page is given to each of the principals. The time is 
shown in the column at the left, and the rates of interest 
are given across the top of the table. 

The principals are usually shown dollar by dollar from $1 
to $100; thus, for $1, $2, $8, etc.; and for exact hundreds of 

dollars from $100 to $1000. From $1000 to $10,000 the prin- 
cipals are shown for exact thousands of dollars. 

Study these three tables until you are sure that you under- - 
stand how they have been arranged. Then study the three 
examples which are worked on pages 266 and 267 to make 
plain the use of the tables. 

The body of the table gives the interest at first in cents 
and then in dollars and cents, as shown by the decimal point. 


1 
2 
3 
= 
5 
6 
7 
8 
9 


oer 
PWN KK COON RWHe 


INTEREST TABLES 263 


10 DOLLARS 
6% 7% 8% 9% | 10% | 

a ett Onlkeat. |e ho 0 0 0 
0 0 0 1 1 
1 1 1 1 1 
at 1 1 1 1 
1 1 1 1 1 
1 1 1 2 2 
1 il 2 2 2 
J 2 2, 2 2; 
2 2 2 2 3 
2, 2; 2 3 S 
2 2 9 3 3 
2 2 3 3 3 
2 3 3 3 4 
2 3 3 4 4 
3 3 3 4 4 
3 3 4 4 4 
3 3 4 4 5 
3 4 4 6 i 
3 4 4 5 5 
3 4 i 5 6 
4 4 5 5 6 
4 4 5 6 6 
4 4 5 6 6 
4 5 5 6 7 
4 5 6 6 7 
4 5 6 7 7 
5 5 6 7 8 
5 5 6 7 8 
5 6 6 7 8 
5 6 7 8 8 
10 12 13 15 17 
15 18 20 23 25 
20 23 27 30 33 
25 29 33 38 42 
30 35 40 45 50 
35 41 47 53 58 
40 47 53 60 67 
45 53 60 68 75 
50 58 67 75 83 
5B 64. 73 83 92 
60 70 80 90 | 1.00 
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100 DOLLARS 


TIME. 5% 6% 7% iis 
Days 1 1 2 2 

c 2 53 3 4 

“ 3 4. 5 6 

« 4 6 7 8 

Co 5 7 8 10 

C 6 8 10 1 

os 7 10 12 14 

& 8 11 13 16 

¢ 9 13 15 18 

«10 14 17 19 

Salih 15 18 21 

GS Whe 17 20 Pps 

ile} 18 22 29 

Coke 19 2B: Dik 

ass 21 25 29 

aie: ep dl 31 

Site 24 28 at’ 

co ts 25 30 335 

ie 26 Ov 37 

2 () 28 33 39 

Beh 29 35 Al 

3 UP 31 yf 43 

(SDs BP 38 45 

BS HN 33 40 47 

SS 35 42 49 

G -9KG 36 43 51 

OTE 38 45 inp: 

C28 39 47 54 

A) 40 48 56 
Mose 42 50 58 

& 2, 83 1.00 at? 

cs 3 11225) 1.50 TEAS: 

O 4. 1.67 2.00 Meare 

e 5 2.08 2.50 2.92 

3 6 2.50 3.00 3.50 

& 7 2.92 3.50 4.08 

s 8 3108 4.00 4.67 

€ 9 Son) 4.50 O20 

a 10 4.17 5.00 5.83 ; 

ak! 4.58 5.50 6.42 ‘ 
Yr 1 5.00 6.00 7.00 i 

& 2 10.00 12.00 14.00 16 00 

iS 3 15.00 18.00 21.00 24.00 

“ 4 20.00 24.00 28.00 32.00 


a 
WN KF COMO ONOURWNE 


4 


100.00 


150.00 ° 


200.90 


INTEREST TABLES 


1000 DOLLARS 


4.00 
4.17 
4.33 
4.50 
4.67 
4.83 
5.00 
10.00 
15.00 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 
59.00 
60.00 
120.00 
180.00 
240.00 


140.00 
210.00 
280.00 


160.00 
240.00 
320.00 


a 
: 


COMPUTING INTEREST BY THE TABLES 
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EXAMPLE 1. Find the interest on $100 for 1 yr. 4 mo. 
15 da. at 6%. 
‘ da. $ .25 
Interest on $100 for; 4 mo. 2.00 
lyr. 6.00 
$8.25 Ans. 


By looking down the 6% column in the ‘100 dollars” 
table, and reading opposite in. the “Days, 15” line, the $.25 
was found. By going down the same column and reading 
opposite in the “Mos., 4” line, the $2.00 was obtained. / 
Opposite ‘‘1 year’ in the same column is the $6.00. The 
total interest is the sum of the three “‘little’’ examples. 

Study Example 1 until you understand what was done. 


Exampie 2. Find the interest on $1110.00 for 23 yr. 
at 5%. 


Interest on $1000 for ° mo. Soe (From $1000 table) 
100.00 
Interest on $100 for a iF 0 (From $100 table) 
mo. 
Interest on $10 for 9. i. a 7 fee $10 table) 
$138.75 Ans. 


EXAMPLE 3. Find the interest on $101 for 3 yr. 4 mo. 
10 da. at 8%. 

4110 dan 322 
Interest on $100 rath 4mo. 2.67 
[ 3 yr. 24.00 

10 da. 0022 (;ay v0 of int. from $100 table) 

Interest on $1 ol 4mo.  .0267 (zd of int. from $100 table) 

eelvae 24 (+5 of int. from $100 table) 

$27.1589 = $27.16 Ans. 
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Example 3 brings out a point which you should remember 
about finding interest by the use of tables. Sometimes you 
will need to compute interest upon a principal for which no 
table is provided directly. Such a principal is $10.50, or 
$63.75. 


In the case of $10.50, there is a table for $10 in an 
interest book, but there is no table for 50¢. Likewise you 
can find a page in a complete interest book giving the inter- 
est for $63, but there is no table giving interest on 75¢. 


The following rules will work for such parts of principals 
as are not found directly in the tables: 


RULES FOR USING INTEREST TABLES 


Note: These rules apply to the tables in an interest book. The 
three sample tables printed in this textbook give you the main ideas 
about any interest book, but they are not sufficient to solve 
more than a few interest problems. 


1. To find the interest on 50¢, look up the interest on $50, 
and divide by 100 (move the decimal point two places to the 
left, and insert zeros, if necessary). 

2. To find the interest on 75¢, look up the interest on $75, 
and divide by 100 (move the decimal point two places to the 
left, and insert zeros, if necessary). 

3. In general, to find the interest on any number of cents, 
look up the interest on that number of dollars, and divide 
by 100. 


Appoint some pupil or a committee from the class to 
visit a banker and ask him to Jend your class his interest 
tables for a day or two, so that you can see how the interest 
book looks. 
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151. Practice in Using the Interest Tables. (Ciass 
Work.) Have paper and pencil ready. Some of these 
examples you can do “‘in your head,”’ but with others you 
will need pencil and paper. 

Use the “‘10 Table’ on page 263 for Examples 1 to 5. 

1. Find the interest on $10 at 7% for 21 days. 
2. Find the interest on $10 at 8% for 7 mo. 
3. $10 at 5% for 2 years. 


4. $10 at 6% for 5 months, 27 days. (Remember to think — 
of 5 months, 27 days as 5 months plus 27 days.) 


5. $15 at 9% ior 16 days. (Remember to think of $15 as 
$10+$5, or $10+4 of $10.) 
Use the “100 Table” on page 264 for Examples 6 to 10. 
6. Find the interest on $100 for 30 days at 7%. 
7. $100 at 5% for 8 mo. 3 da. 
8. $100 for 18 mo. at 6%. 


9. $250 at 6% for 3 mo. (Think of $250 as $100+$100+2 
of $100.) 


10. Find the amount of a $500 loan at 10% for 11 mo. 
(‘‘Amount”’ has a special meaning in interest problems.) 

Use the ‘1000 Table” on page 265 for Examples 11 to 15. 

11. Find the interest on $1000 at 5% for 18 mo. 

12. $1500 at 6% for 1 yr. 

13. $2300 at 7% for 2 yr. : 
14. What will be the interest on $5000 for 1 yr. 2 mo. 
17 da. at 8%? 

15. Find the amount of a $2000 loan at 7% for 4 yr. 7 | 
mo. 10 da. 


| 
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152. Problems in Computing Interest by the Tables. 
(Wrirren Work.) The problems in this article can all be 
worked by means of the tables and rules given in Art. 150. 
Some of them could be solved more quickly and easily if 
you had the complete set of tables for all the principals. 


1. Find the interest on $100 for 6 months at 6%. 

2. Find the amount due on a loan of $1000 at 5% for 
2 yr. 9 mo. (Remember the special meaning of “amount.”’) 

3. A merchant borrowed $500 at 8% for ninety days. 
What was the interest charge? 

4. A loan for $300 ran for 3 yr. 5 mo. and 11 da. What 
was the amount if the rate was 7%? 

5. Which of the following loans earned the more interest? 
Loan A:p =$100, 7 =6%, ¢=1 yr. 3 mo. 
Loan B: p = $1000, r =5%, t =1 mo. 20 da. 

6. Do you see a way of finding interest at 4% by the 
use of the tables in Art. 150? Write as your answer the 
method you would use. 

7. Give two ways in which you could find by the tables 
in Art. 150 the interest on $500 for 2 yr. 6 mo. at 7%. 

8. The tables given in Art. 150 do not show how to 
compute interest when the rate is 53%, 63%, 74%, ete. 
See if you can find a way to reckon the interest for 1 year 
on $110.00 at 54%. (Hrnt: Suppose you knew the interest 
earned at 5% and at 6%. Would that help you?) 

9. By the use of the table, find the interest on $550 for 
1 yr. 3 mo. and 5 da. at 8%. 

10. Compute the interest on $1000 for 2 yr. 9 mo. 25 da. 
if the rate is 4%. 
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11. A banker loans out $2500 at 53% for one of his | 
customers. The interest is paid every six months. 

By the use of the tables find the interest on the cus- 
tomer’s investment every six months. 


12. Some private brokers (men who lend money) charge 
12% interest on short-time loans, usually 30 to 60 days. 
Many states allow such high rates of interest on sums as 
small as $100 and less. How could you figure the interest 
on $100 for 45 days at 12% by the tables in Art. 150? 
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153. Directions. Time allowed: 15 minutes. Follow 
the directions given for Drills 1 to 5. Rate yourself. 


1. Subtract: 2. John said the sum of 30864448 
1126326 +7535 +647 +366 +375 is 12,457. Was 
634529 he right? If so, write a C for your answer. 
ite If not, give the correct answer. 
3. 205)63345 6. 7. How much less is 
1399 3 gal. 3 qt. than 4 gal. 
4, 874)152076 0865 1 qt.? 
.0988 
5. What is 5% 9597 8. 64 +3=? 
of 846? .0769 
3496 9. 454 —3775 =? 
10. Multiply: 11. The three dimensions of a box 
78.96 are 5 in., 5in.,and 15in. What is the 
296 volume of the box? 


12. A discount of 123% came to $126. Upon what 
amount was the discount figured? 
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13. When 336=100% of a number, 126=what % of 
that number? 


* CUBIC FEET 
9)4 sq. mi. 320 A. etsy, Mo sso 


i5. Read the gas meter 
shown at the right. 


8 | 9 |10-14) 15 


What are you doing about your mistakes in the Self-Testing Drills? 
Are you using the Self-Help Index on page 471? 
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154. The Main Facts about Promissory Notes. 
(SizentT READING.) When one person borrows 
money from another, the borrower should give the 
lender a promissory note (sometimes called simply 
a “note’’). Such a promissory note is a written promise to 
repay the loan. There are two kinds of promissory notes: 

(a) The demand note is one in which the borrower agrees 
to pay back the money when the person who loaned it asks, 
or demands, that he do so. It always contains the follow- 
ing words, “‘I (or we) promise to pay upon demand,”’ ete. 

(b) The time note is one which must be paid back on a 
certain date. The exact length of time that the note is 
to “run” is stated on the note. For instance, a time note 
may read, “Sixty days from date, I promise to pay,” ete. 
If the note is made on July 1, it must be paid exactly sixty 
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days after July 1, which is August 30. Most promissory 
notes are time notes. 

A person who borrows money should be willing to give a 
written record to the lender, and the one who lends should 
expect such a record in order to protect himself. It is not 
safe to trust to memory in money affairs. 

A promissory note (a time note) is shown below. Study 
it carefully and then look at the list of “Eight Facts about 
me SOE nay plows the es 


$200.22 26 Oban, N. Y. Z ee | 

GO. fer lale__S potil see 
Mheouleye ES FE Wa _C : 
Deve Fuca dred and Sp Dhl 
at Finst NatiovaS Cah. of 72.Y. | 


Vthuenreancedwith nibs ah faery fesene, ges | 


EIGHT FACTS ABOUT PROMISSORY NOTES 
The law usually requires that eight facts be shown on 

a properly drawn-up promissory note. In order to help 
you locate these eight facts for the note shown above, 
certain statements are given in parentheses. These eight 
facts are as follows: 

1. The amount of the loan ($200). 

2. The place where the note was made (Albany, New 
York). 

3. The date on which the loan and the note were made 
(September 15, 1927). 


4. The time the note is to run (unless it is a demand 
note) (60 days). 
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5. The words ‘“‘value received.”’ 


| 6. The place where the note is to be paid (First National 
_ Bank of Albany, New York). 


| 7. The name of the person to whom (or to whose order) 
the payment is to be made (John H. McGinnis). 


8. The signature of the borrower (Frank N. Cleary). 


Printed forms of promissory notes are generally used by 

banks. These printed forms often contain certain addi- 

tional facts such as the rate of interest, if any, the date 
due, the number of the note, etc. 


THE VOCABULARY OF PROMISSORY NOTES 


A number of new words have already been used in de- 
scribing promissory notes. Some of these words are not 
the ones most often used by business men in talking about 
notes and loans. 

It will be wise for you to spend a few minutes on the words 
defined below, for they are the ones most generally used by 
business men. 


1. The maker of a note is the borrower of the money. 
The maker usually signs his name at the lower right-hand 
corner of the note. 

Sometimes when a bank makes a loan, a second signature 
is required so that the bank will be able to collect the 
money from the second person in case the first one fails to 
pay. 

2. The payee of the note is the one to whom (or to whose 
order) the money is payable. The payee is the lender. 
Notes usually read ‘“‘to the order of _.......... ” rather than 
merely. “to. 2_...-.....: ”? They read this way in order that the 


- ws 
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payee may sell the note to some other person if he wishes : 
to do so. 


3. The face value (or face) of the note is the amount of 
money for which the note is drawn. In other words it is 
the sum of money (exclusive of interest, if any) which 
the maker must pay the payee when the note is due. 


4. The date of maturity is the time when the loan must be 
paid. It is the day upon which the note is said “‘to fall due.” 


5. The indorsement of a note consists of the transfer of 
the ownership of the note to another person. The one who © 
loaned the money and to whom the note is made out writes 
his name across the back of the note, just as one does in the 
case of indorsing a check. 


6. A time note is one which falls due upon a certain 
stated date, or after a certain stated time. 

7. A demand note is one which the maker (borrower) 
must pay whenever the payee (lender) demands payment — 
of the money. 


A demand note is shown below. Study it carefully, 
comparing this note with the time note shown on page 272. 
etd difference do you find? 


$500.22 vay Wak. yee, wes | 

QE dees nto 2 frome Ve. fui lo 
OT as aa Bs 
igs han Arne aatd Go, 


WA ; 
7 7 D P 
Vlenanmed wilbwnleustal lhe. rates. ‘62 porcent pevunninr 


Oy, 
125 
See EE 


Dfis 
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155. Practice with Promissory Notes. (Writr2n WoRK.) 
Be sure you understand what you have studied about 
promissory notes in Article 154. 


_ 1. For each of the two notes shown below, find the 
following facts: (1) the face value, (2) the place the note 
was made, (3) the date of making, (4) the time the loan is 
to run, (5) the payee, (6) the maker, and (7) the place of 
payment. ee Art. 154 ness before saice ese actual Ee 


ii Bie Soa 
oflw es ane DE pn: j 
bhcsder; fWartin. CT lope 
One hundred; and. Me LY ey oy 
Cabtimors, NA. _} 

tint stil Kaoch of G age Wt U poannurey 


dead oe 2 ¢ Jv he fully Lo : 
be: Me, ye j 
Dhiee She, eed 


tb 
ESE By ee a? fe oe a 
(NATIT PS OR: 


; 2. Which note is a time note? Which a demand note? 


3. What interest will be due on Note A at maturity? 
| What is the amount due? 
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4. Obtain a blank promissory note at some bank or 

make one and fill it in properly, using these facts: 

Loan: $125.75. Date of making: August 12, 1928. 

Time note is torun: 90 days. 

The payee: William W. Wilson. 

The maker: Robert 8. Edison. 

Place of payment: Bank of Commerce, Wichita, Kansas. 

Rate of interest: 7%. 

Date of maturity: November 10, 1928. 


5. If Frank S. Jones were willing to buy Mr. Edison’s 
note, how could Mr. Wilson transfer the note to Mr. Jones? — 
(See Problem 4.) 


6. Make out a demand note. Make up your own facts 
to be entered on the note. 


1. What two facts are > missing ¢ on Note C below? 


7 oon = = <7 , 
taal Eo f0nmUsl» ane 

ve hamndee tin. Sita 

: LD oy a Coe : 


CREE, x Vuh Ooo Paes 


PIB E® 


Non Cc 


8. Close your books and write the list of eight facts 
which are required by law to appear on a promissory note. 
9. Find the interest and the amount of a note for nine 
months at 73% interest if the face value is $400. 
10. Make a list of the terms you have learned in connec- 
tion with promissory notes and write a definition for each. 
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156. The Meaning of Bank Discount. (Cuass 
Work.) Banks often lend money on promissory 
notes to persons known or thought to be reliable. 
Very often the banks collect the interest on a note 
in advance. That is, the bank computes the interest 
which the loan will earn over the period for which the note 
is drawn, and then subtracts that interest from the face of 
the note. The borrower thus does not receive the amount 
for which the note was made out. He receives the face 
value less the interest he must pay for the use of the money. 


This will be made clearer by an example. Mr. Walter 
R. Barnes wishes to borrow $200.00 from the Bank of 
Commerce for a period of sixty days. The Bank of Com- 
merce charges 7% interest on such loans. The interest 
on $200 for sixty days at 7% may be found as follows: 

t=p Xr xt 
4 =$200 X.07 XG; or: $2.33. 

Mr. Barnes will give the bank his note for the full $200, 
but he will actually receive from the bank $200 minus $2.33, 
or $197.67. 

The $2.33 is called bank discount. It is really nothing 


more than interest collected in advance. The difference 
($197.67) is often called the proceeds of the note. 


Bank discount is interest ccllected in advance. 


A promissory note given under such conditions may not 
mention the rate of interest, the interest having been paid 
in advance. Such a note is said to be discounted. The 
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borrower receives only the face value of the note less the ' 
interest (or discount). In other words, he receives the — 
proceeds. 


Proceeds (of a note)=face value less discount (interest). 


Prosiem: Find the proceeds of a note for $1000 for 6 
months, discounted at 8%. 

Sotution: The interest equals $1000.08, or $40. 

$1000 is the face value of the note. 

Proceeds equal face value less interest (discount). 

Proceeds = $1000 — $40 = $960. 


The maker of this note would actually receive but $960. 
At the end of the six months he would owe the full $1000 
(face of the note without interest). Do you see that dis- 
counting is really collecting interest in advance? 


PROBLEMS FOR STUDY 


Study the problems below for ten minutes so that you will 
be able to tell how you would work them. Remember these 
facts: (1) Bank discount is interest collected in advance. 
(2) The proceeds are face value less interest or discount. 


1. Find the interest and proceeds on a note for $500 for 
one year at 6% interest if the note is discounted. 


2. What are the proceeds on a discounted bank loan, if” 
the face of the note is $500, the rate is 7%, and the time 
is 18 months? 


3. Henry Robertson borrowed $3000 at a bank in order 
to purchase a farm tractor. The bank charged 7% in- 
terest, and discounted the note. The loan was arranged 
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for a two-year period. What were the proceeds? (How 
much cash did Mr. Robertson receive?) 


4. John Ellefson borrowed $750 at the bank for a period 
of fifteen months at 6% interest. The bank discounted 
the loan. 

(a) What was the interest on the loan? 

(b) What were the proceeds? 

(c) How much did Mr. Ellefson have to pay the bank 
when the note fell due? 


_ 157. Practice with Bank Discounts. (WritrTeEN WoRK.) 

Solve the following examples. Before beginning actual 
work, re-read Art. 156 and be sure you have in mind what 
discounts are. 


Find the discount on the following amounts for the times 
and interest rates stated: 
1. $100 for 6 months at 6%. 
2. $500 for 1 year at 7%. 
3. $300 for 9 mo. at 63%. 
4. $2000 for 90 da. at 6%. 
5. $750 at 8% for 1 yr. 6 mo. 


Find the proceeds on the following notes: 
6. $500 for 15 mo., discounted at 7%. 
7. $900 for 9 mo., discounted at 6%. 
8. Face value of the note, $600; interest 73%, and 
time 18 mo. 
9. Banker’s discount, 64%; time, 90 days; and face ~ 
value $2500. 
10. Thirty-day note for $10,000; discounted at 5%. 
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PRACTICE IN ESTIMATING 


158. Estimating Reasonable Answers in Interest. (CLass 
Work.) “Wild” guesses are worth nothing as estimates. 
One should learn to estimate well, and the best way to learn 
is to practice estimating and to correct poor estimates. 

There are several estimates given for each example below. 
In each case only one of the estimates is a good one. Can 
you tell which is the best estimate for each example? 


1. Find the interest on $1000 @ 7% for 1 yr. 6 mo. 


$70 $35 $100 $90 
2. Find the amount of a loan of $800 @ 6% for 2 yr. 
$50 $100 $850 $900 
3. Find the interest on $1400 for 30 da. @ 8%. 
$9 $50 $110 $160 
4. Find the interest on $490 for 8 mo. @ 7%. 
$350 $240 $35 $24 
5. How much will $2500 earn @ 3% for 4 years? 
$75 $100 $150 $300 


6. What will it cost to borrow $500 for 3 mo. @ 72% 
interest? 


$10 $40 $50 $120 
7. Find the amount of a loan of $1200 @ 9% fér 6 mo. 
$50 $300 $1250 $1500 
8. What is the interest on $710 @ 6.04% for 1 year? 
$7.10 $42 $420 $4200 
9. What is the amount when p =$500, r =6%, t =33 yr? 
$30 $100 $130 $600 


10. 7=what, when 7 = $694 x.061 «3? 
$53 $90 $530 $650 
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159. Rapid Drill. (Orat Work.) Spend a few minutes 
looking over these examples before the recitation begins. 
In division examples give first quotient figure only. 

(A) (B) (C) (D) (E) (F) 


1 5 = 
’ aT: what %? 


2. | 75)222 ; 5)1 hr. 
168 
amie —69 


6. ; —593 
fraction? 
_ | 135%= 9.07 
7. 65)311 what | —8.06 


decimal? 


7S 186 
8. : 27)189 | x.06 =9% 


282 MEASURING PROGRESS 


€F=xX=) SELF-TESTING DRILL NO. 22 


160. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. Esti- 
mating reasonable answers will help keep you from making 
“big” errors. Checking helps to avoid “‘little’” mistakes. 


1. Subtract: 2. If 781 is the right answer to the example 
752924 309276 +396, put a C as your answer; if not, 
564759 write the correct answer. 


3. Subtract: 4. What number must be added to 282 to 


169021.7 make 762? 
81537.2 


5. Add: .897, 5.689, .456, 8.769, .578. 


6. 817)804745 7.4425=? + 8, Multiply: 
3.894 
9. Express 4 of a mile in feet. 3.92 


10. The volume of a rectangular tank is 126 cu. yd. It 
is 3 yards wide and 6 yards long. The depth is the same 
throughout the tank. How deep is it? 


11. $985 invested at 7 per cent for 54 years will earn 
what income? 


12. Subtract: 
6 sq. ft. 74 sq. in. 
3 sq. ft. 96 sq. in. 


13.* Answer the following questions by means of the graph 
on page 283: 
(a) At what hour was the temperature highest? 
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(b) What was the gain in temperature between 10 a. mM. 
and 3 Pp. M.? 
(c) What was the difference in temperature between 4 
p. M. and 6 P. M.? 
ag 
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14, 243 is what per cent of 81? 


15. A storekeeper paid $3450.30 for goods. This was 
42% of what he expected to sell the goods for. For how 
much did he expect to sell the goods? 


*To count as correct, each part of Example 13 must be correct. 


STANDARDS 


There are eight more Self-Testing Drills for you to work before vou 
are through with seventh-grade arithmetic. Try to make the line on 
your Progress Chart show steady improvement. 
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PROBLEM SCALE NO. XI 


161. Problems Requiring Careful Copying of Numbers. 
(Written Work.) You can earn 70 points by working 
every problem correctly. Find your score and rate yourself 
as directed for Problem Scales I to III. 


Use this table in working the problems below: 


Farm Crops IN SEVERAL STATES 


Per cents of this acreage in: 

Total acres in Hay 

State harvested and 

crops Corn Forage 

21,462,852 P § 18.7 

21,609,534 : : 3 21.1 

Michigan 10,000,611 ; ‘ : 36.4 

Minnesota. ... 17,149,813 

Montana...... 3,924,337 
19,432,145 
8,904,678 
. 13,934,239 
. 25,534,195 
10,265,998 


1. Which state, Michigan or Wisconsin, had the more and ~ 


how many more acres of land harvested? (5) 
2. Which state, Minnesota or Montana, harvested the 
larger number of acres of wheat? (6) 


3. New York had 183 milk cows for every thousand acres 
of harvested land. How many milk cows did the state of 
New York have? (Use 8904 thousand acres.) (6) 
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4. The table accounts for what per cent of the total 
acreage harvested in Illinois? (7) 


5. Name three states, the sum of whose acreage about 
equals the total acreage for the state of Texas. (7) 


6. Which state has the largest percentage of its total 
acreage accounted for in the table above? (7) 


7. How many acres of corn were harvested in Iowa? (8) 


8. How many acres of harvested land does the table fail 


to give account of for the state of Wisconsin? (8) 
9. How many more acres of corn than wheat did Ne- 
braska harvest? (8) 
10. How many acres of hay and forage did Ohio harvest? 
(8) 
STANDARDS 

Superior work: 21-70 points Slow work: 6-10 points 
Good work: 16-20 points Inferior work: 0-5 points 

Average work: 11-15 points 


162. Quotient Drill. (Orau Work.) Spend a few min- 
utes in studying the examples below. Be ready to tell what 
figure should go where the arrow points. 


Sh vaabry pals, cele 
1. 493)17283 4, 114)10146 7. 107)8453 
4 40| 1] 
2. 568)233912 5. 817)3272902 8. 397)75827 
2272 3268 397 
671 490 3612 
| i 1 


3. 698)5638 6. 436)13516 9. 389)96741 
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163. Two-Minute Talks. (Ciass Work.) Below is a 
list of words and formulas that are often used in arith- 
metic. Be ready to make a short talk explaining clearly 
what each one means. 


Sampues: (a) Invert—We invert the divisor and multiply in 
division of fractions. 
(b) Quotient.—Quotient is the name of the result in division. 


1. commission 11. product 
2. making change 12. 4=ort 
3. reducing fractions 13. principal 
4. 4ab 14. budget 
5. area 15. parallelogram 
6. discount 16. average 
7. cancel 17. stub 
8. lwh 18. 7 or pl 
9. promissory note 19. amount 
10. dimensions 20. proceeds 
SUMMARY 


164. A True-False Test. (Ciass Work.) The state- 
ments below are not all true. Some are false. Be ready 
to tell which are true and which are false. You will have 
to read each statement carefully in order to We sure that 
your answer is correct. 


1. Everyone can easily invest his savings with great 
safety and earn at least 9% interest. 


2. The formula 2 = prt is used correctly below for solving 
this example: Find the interest on $650 at 74% for 9 mo. 


t= $650 X.075 x9. 
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3. The decimal form of 64 per cent is .0625. 

4, An interest table makes it possible to obtain amounts 
directly without first obtaining the interest. 

5. In the formula a=p+7, a means the sum of money 
on which the interest is reckoned. 

6. 7 =3.14 or 34. 

7. The method for solving the example, ‘‘Find 7 when 
p =$600, r=74%, and t=8 mo.,” is $600 x.0725 x2. 

8. In computing interest 30 days is often reckoned as 
zs of a year. 

9. The accounts on a check-book stub are kept by a 
bank clerk. 

10. The example, ‘‘What per cent of 964 is 391?” would 


be worked as follows: 224+ or 964)391.00. 

11. The formula for finding the 
volume of Fig. A is V =4lwh. 

12. Common rates of interest paid 
by savings banks are 3%, 35%, and 
4%. 

13. 17 xX0=17. 

14. The result in the following division example is greater 
than 60. .24)17.28. 

15. The product of two factors is always larger than either 
factor. 

16. The solution shown below is entirely correct for the 
example, ‘Find the interest on $1400 @ 63% for 1 yr. 
o® mo.” 

Solution: 1=$1400 x.065 x# =$136.50. 
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17. The method shown below is correct for solving the 
example, “Find the interest on $800 for 1 yr.3 mo. @ 73%.” 
$800 x .075 x &. | 
18. According to the interest table on page 264, the 
interest on $100 for 8 days @ 7% is $1.36. 
19. Amount means principal minus interest. 


20. In computing interest a year is usually counted as 
360 days and a month as 30 days. 


21. The amount minus the principal equals the interest. — 


22. In figuring interest, you must remember that differ- 
ent months have different numbers of days. 


23. A promissory note is a written promise to repay a 
loan. 


24. All promissory notes state the rate of interest which 
the note bears. 


25. The payee is the one who borrows money and gives 
his note. 


26. Bank discount is interest (on a loan) which is col- 
‘ected in advance. 


27. A demand note falls due on a stated date. 


28. The “date of maturity” is the date upon which the 
note was drawn up. 


29. Timothy Burns borrowed $200 for six months, the 
bank discounting the note at 6%. He should have re- 


ceived $188 in cash from the bank at the time the loan 
was made. 


30. Time notes may be collected at any time by the 
payee even if the date of maturity has not arrived. 
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31. A promissory note differs from a check in that it 
cannot be indorsed and thus become the property of 
another person. 


32. The law usually requires that the words “value 
received” appear on all promissory notes. ~ 


33. Promissory notes are always to be paid at the place 
the note was made. 


34. Proceeds (of a note) equal principal plus interest. 


35. When a note is discounted by a bank, the proceeds 
always equal the face value of the note. 


CHAPTER VIII 


GRAPHS. FINDING THE INTEREST RATE. 
PROFIT AND LOSS 


GRAPHS AS PICTURES OF FACTS 


165. Why We Use Graphs. (Srrent READING.) 
In this article are shown three methods of stating 
certain facts about Elizabeth Morrow, a seventh- 
grade girl in the Hawthorne school. Study each 
method carefully, so that you will be able to answer the 
questions at the end of this article. 


Meruop I 


Elizabeth Morrow’s final grades were as follows: geog- 
raphy 95, history 81, physiology 85, arithmetic 98, reading 
92, spelling 88, and domestic art 75. 

Mertsxop II 


Finaut GRADES OF ELIZABETH Morrow 


SUBJECT GRADE 
Geography . .occ0.:¢ doe oe ee ee 95 
Story oo bat Las os rs he eee 81 
Physiology..... wlai 9/1876 CRO AREF tes ors ORES eM eee 85 
ATiOnmMetic.-... 4 i. Se ae ee eee 98 
Reading.) <x <0 On ee eee 92 
DSPeln gy. 2) wa's:.< «0. eduakel o alana aeere eo he een 88 
Domestic art:.i%.4 cm. . eae) eee ee ee cma a 
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Metuop III 


Finau GrRabDEs OF ExizABETH Morrow 


ISR ea 
ARITHMETIC 
ae 
GEOGRAPHY 
CE Pe Ae Be 
READING was 
aga SPD. 
SPELLING 
eae | rrr | 
PHYSIOLOGY 
ance nae | 158 * Nid 
HISTORY 
Cea 
DOMESTIC ART 
eles oe loool 
60 70 80 90 100 
QUESTIONS 


1. Which of the three methods is the most interesting way of 
showing the facts about Elizabeth Morrow’s grades? 


2. Do all three methods tell you the same facts? 
3. Which method is the easiest way of comparing the facts? 


4, Which method is a “graph”? Which a ‘description in 
words”? Which a “‘tabulation’’? 


5. If you wished to show in the most interesting way the heights 
of the ten highest mountains in the world, which method would 


you use? 
KINDS OF GRAPHS 


166. Classification of Graphs. (Ciass Work.) ‘The 
most common types of graphs can be classified in four 
groups, as follows: 

(1) The bar graph (3) The broken-line graph 

(2) The circle graph (4) The picture graph 
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I. The bar graph. In the bar graph amounts are ex- 
pressed by the lengths of heavy lines, or bars, drawn to a 
scale. The units of the scale (in., ft., dollars, yrs., per 
cents, etc.) are given along one or more sides of the graph. 
Each bar is named to show what it represents. 

Sometimes the bars run up and down (vertically), and 
sometimes they run across the page from left to right 
(horizontally). ; 

Study Graphs A and B and note the following facts 
about a well-made graph: 


1. Every graph should have a title. Thus, Graph A 
has the title ‘‘Average annual rainfall of ten American cities 
in inches.” 

0” 5” 10" 1S” 20” 25” 30” 35” 40” 45” 50” 55” 60° 65” 
Mobile 
New Orleans 
Atianta 
Baston 
Cincinnati 
Chicago 
Omaha 
San Francisco 
Denver 
Phoenix 


[soe 
0” 5” 10" 15" 20” 25” 30” 35” 40" 45° SO” 55” 60” 65” 
GrapH A. Average annual rainfall of ten American cities in inches 
2. When two or more graphs are given close together in 
a book, magazine, or newspaper, each graph is given a 
different letter or number to aid in referring to each one in 
particular. Notice that the graphs in this article are called 


A, B, C, ete. They might have been labeled Graphs 1, 2, 
3, ete. 
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3. The units in which the 
lengths of the bars are drawn 
are stated along one or more 
sides. Thus, in Graph A the 
irite rene ap e102 5s, 
ete. 


4. Vertical or horizontal 
lines are drawn at certain 
equal distances to guide the 
eye and help in estimating 
more exactly the amount 
which each bar represents. 


5. Each bar is named or 
labeled—usually at the bot- 
tom or top in a vertical graph, 
like Graph B, or at the left 
in a horizontal graph, like 
Graph A. 


6. Where the labels on a 
graph must be run up and 
down the page, as on Graph 


PER CENT ABOVE AVERAGE 


PER CENT BELOW AVERAGE 


GrapH B. Per cent of pupils in 
a certain class above and below the 
school average. 


B, it is customary to write or print from bottom toward 
the top; that is, in such a way that when the drawing is 
looked at from the right-hand side, the writing or printing 
can be read easily. Graph B is made according to this rule. 


7. A necessary part of any graph is a clear indication of 
the units of scale; that is, inches, feet, years, dollars, ete. 


Now study Graphs A and B very carefully, looking to 
see whether they are drawn according to the 7 facts or 
rules we have just given. Decide in each case (a) the title 
or label, (b) the units of the scale, (c) the distance the guide 
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lines are apart in terms of the units of the scale, (d) the 
names of the bars, and (e) the amount represented by each 
bar. Be prepared to answer such questions as the following 
when your teacher calls on you. 


For Questions 1 to 4 refer to Graph A. 

1. What is the average annual rainfall of New Orleans? 
2. What city has about twice the rainfall of Omaha? 

3. Which of the cities shown has the smallest rainfall? 


4, Which city has a little more than one-third as much rain as 
Mobile? 


For Questions 5 to 8 refer to Graph B. 

6. In which school subject did the pupils stand highest? 

6. In which school subject were all the pupils below the average? 

7. In which school subject were exactly half of the pupils above 
average? 

8. How many more were above average in reading than in his- 
tory (in per cents)? 


II. The circle graph. In the circle graph, radii (plural of 
radius) are so drawn as to divide the area of the circle into 
portions which represent various amounts of the thing 
pictured. Very often the circle graph is used to represent 
per cents, fractions of a dollar, amounts of money, amounts 
of time, or the parts of any complete whole. 

A restaurant used Graph C on page 295 to show how 
small a profit they make on an average meal. The res- 
taurant receives an average of 49¢ per meal. 

Graph D shows how Robert Hendricks spent the twelve 
hours beginning at 6 a.m. and ending 6 Pp. M. on Saturday, 
April 23, 1927. 
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Answer these questions about graphs C and D. 
1. How much does this restaurant pay for the food served at 
an average meal? 
2. Which costs more, wages or operating expenses? 
3. What is the average profit on a 49¢ meal? 
4, See if you can express the four portions of the circle in ap- 
proximate per cents of the total area. 
Hint 1. To make the work easier to do mentally, call the 49¢ an 
even 50¢. Each cent would then equal how many per cent? 


Hint 2. Make the various numbers of cents (253854, 1145¢, etc.) 
exact numbers of cents. Take the nearest whole cent in each case. 


NOON 


Tl PM. 


PLAVING 
BASEBALL 


TI RM 
HELPING 
HIS 


FATHER 


YY 
7 


10 
Grapra C. Howarestaurant spends Grapa D. What Robert did from 
the money it receives. The aver- 6 a.m. to 6 P.M. one Saturday 


age received per meal is 49¢ 


6. What units (fractions of an hour) are marked on Graph D? 
6. How did Robert spend the largest single amount of time? 
7. What was the total time given to rest? 
8. How much time did he spend in eating the three meals? 
9. How long did it take him to mow the lawn? 

10. How much time did Robert spend in play on this Saturday? 
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Ill. The broken-line graph. The broken-line graph (also 
called a line graph) is very generally used to represent facts 
such as increase in population by ten-year periods, hourly 
temperatures, changes in school ability month by month, 
and the like. 

Graph E below shows the increase in the density of the 
population of the United States from 1790 to 1920 according 
to the last fourteen official censuses. Density is defined 
for the purposes of this graph as the average number of 
people per square mile of area. 

Graph F appeared in a bulletin of a large electric-light 
company for the purpose of showing the customers why it 
is reasonable for the electric-light bills to run higher some 
months than others. 


x0 
JUL. SEP. NOV. JAN. MAR. MAY 
AUG. OCT. DEC. FEB. APR. JUN. 


Grapu E. _Increase in density of population Grapx F. (Notice that the label 
of United States from 1790 to 1920 is included in the graph itself.) 


Study these two broken-line graphs and then answer the 
questions on the next page. 
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QUESTIONS 


1. How many places can you find where the density of popula- 
tion decreased between census dates? (Graph E) 


2. How many times as dense was the population in 1900 as in 
1800? 


8. Was the increase in density of population as rapid from 1800 
to 1850 as it was from 1850 to 1900? 


4. About what time did the density first reach 25 persons per 
square mile? 


5. During what month are electric lights used the greatest 
number of hours per day? (Graph F) 


6. How many hours of artificial light are needed per day during 
October? 


7. What month shows almost exactly twice as many hours of 
artificial light as does August? 


8. In what two months would the smallest amounts of elec- 
tricity probably be needed for lighting? 


IV. The picture graph or pictogram. Créphs G and H 
on page 298 show two of the wide variety of picture graphs 
which are found in books, magazines, and newspapers. 

Graph G shows the height (elevation) of the highest 
mountain peak of each of the six continents of the world. 
Notice that there is a scale just as in the case of bar graphs, 
but that instead of lines or bars being used there are rough 
pictures of mountain peaks. 

Graph H represents the sizes of the active armies of 
six of the large nations of the worid on August 31, 1924, 

-according to figures of the U. S. War Department. The 
heights of the soldiers show the relative numbers of the 
soldiers in the armies. 
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Study these two picture graphs and then answer the 
questions which follow the graphs. 
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GrapaH G. Elevation of highest mountain peak on each of six continents 


QUESTIONS 
1. Which is the highest mountain shown? 
2. About how high is the highest mountain of North America? 


3. About how many times as high is the highest mountain in 
comparison with the lowest mountain represented? 


4. In what way is Graph G a better one than a bar graph of 
the same facts? 


5. If the numbers of soldiers were not given in Graph H, would - 
it be easy to estimate closely how large these six armies are? 


6. Does Question 5 suggest to you any disadvantage of such 
picture graphs in representing exact facts? 


7. What do you think is the main value of picture graphs, the 
exact representation of facts or the arousing of interest on the 
part of the reader? 
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750,000 


144,000 


100,000 


re Se 
GREAT UNITED 
FRANCE JAPAN ITALY espe pap oNITES GERMANY 


GrapH H. Standing armies of six large nations on August 31, 1924, 
according to U. S. War Department figures 


8. What advantages and disadvantages would a simple table 
of these figures about the armies of the six nations have over the 
picture graph shown? 

9. Which allows the greater accuracy of reading, Graph G or 
Graph H? 

10. Of the four main types of graphs which you have studied 
(bar, circle, broken-line, and picture) which two would you think 
the most useful? 


167. Practice in Reading Graphs. (Writren Work.) 
On pages 300 and 301 are nine graphs. There are some 
like each of the four kinds you have just studied and per- 
haps one or two which are not quite like any which you 
have seen before. 

Make up at least one good question to ask the class about 
each of these graphs. Put your questions in writing. Be 
sure that you can answer all of your own questions. 

Here are two questions which you can use as samples: 


GRAPH 1. How many pupils misspelled 5 words? (Answer: 4.) 


Grapu 2. How many times as much water as protein does a 
codfish contain? (Answer: More than 5 times as much.) 
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* * Fat .4 protein 15.8 
* * * * 
* * * * 
* * * * * * 
* * * * * * * * 
ce) 1 2 3 4 5 6 7 


NUMBER OF WORDS MISSPELLED 
(Each star represents one pupil. ) 


Grapu 1. Spelling record of a class GrapH 2. Composition of codfish 
in per cents 


1920 192) 1922 1923 1924 1925 
Grapu 3. Per cent of decrease in the sale Grapxu 4. How the total cost of 


of four-cylinder automobiles from a certain house and lot was 
1920 to 1925 divided 
: Ma 
17 
16° RG, 
1S” aN 
a COST OF DOING 
12° BUSINESS 
a (OVERHEAD) 
& 10° 
ee 
oh 
e& 7 
& 6 
ws: 
:. COST OF GOODS 
Pe 
a 
% 
678910 12123456 
AM. M P.M. 
Grapu 5. Temperatures dur- Graru 6. Whole circle stands for the 
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GrapuH 8. Earning power of the average GrapuH 9. Dates of certain 
man at various ages American authors 


/ 
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168. Practice in Making Graphs. (WritrteEN Work.) 
Below are given a number of sets of figures which will be 
suitable for some good graphs. Notice that this article is 
divided into four parts. You should make at least two 
graphs of each of the four kinds studied in Art. 166. 

It will be wise for you to review the rules about the 
arrangement, choice of units, and labeling of graphs given 
in Art. 166. 


I. BAR GRAPHS 


1. Numbers of deaths by automobile accidents per 100,000 
persons in ten cities of the United States for the year 1923: 


PO BUIIMOLC: Jaan eas soe 16.5 Los Angeles! seat 35.6 
ESOSUORT. le aot tee eer 171 Minneapolis...) =~ hee: 14.9 
CUMCUINA sn. «eta 30.3 Nashville. 4...) abet ae 20.6 
POCnVGr. pte hk ok ae 15.6 New Orleans e.2% ee, 16.6 
HIGLTON 3270 ne eS 25.8 St. Lowisy4 >... eee 20.7 


Hint: The above arrangement of the cities is alphabetical. Do 
you think it would be a good plan to arrange them in the order of 
decreasing per cents in making your graph? 


2. Dates of the lives of some famous Americans: 


Paul Revere...... 1735-1818 Longfellow........ 1807-1882 
Benj. Franklin. .. . 1706-1790 Andrew Jackson. . . 1767-1845 
~ Abraham Lincoln. .1809-1865 Washington Irving. 1783-1859 


Geo. Washington. . 1732-1799 Patrick Henry..... 1736-1799 


James R. Lowell. .1819-1891 


3. The average prices of cotton in the New York City 
markets for the ten-year period ending 1923, in cents per 
pound: 


1914 1916 1916 1917 1918 1919 19201921 1922 1923 
W122 10.1 14.4 23:5 31.7 3252-3379" 1571" "2182 92024 
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II. CIRCLE GRAPHS 


1. A Nebraska farmer’s investment in his 100-acre farm: 


Land 50% House 123% Stock 123% 
Barn 123% Machinery 64% Miscellaneous 62% 


Hint: It will be easier to change the per cents to fractions. 


2. How Portland, Oregon, spent its dollar one year: 


Education 314 Streets and Bridges 9¢ 
Interest 21¢ Sanitation 6¢ 
Fire Dep’t 12¢ General expenses 6¢ 
Police Dep’t O¢ All other expenses 6¢ 
3. The composition of milk is as follows: 

Water 87% Fats 4% Minerals 0.7% 


Carbohydrates 5% °£Protein 3.3% 


Ill. BROKEN-LINE GRAPHS 


1. The average heights of boys and girls for different 
ages are (to the nearest inch): 

Age Ob. 26 (ee og lO Lt 125 1G ieee oer 

Boys 42 44 46 49 50 52 54 55 57 60 63 65 

Girls 41 43 46 48 50 52 54 56 58 60 62 62 


2. The average monthly temperatures of Philadelphia, 
Pennsylvania for a certain year were: 
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 
Bowe o4) a 4log@os4 O07) (i 16) (75° 68> ios 400 eae 
3. The approximate numbers of passenger automobiles 
in the United States from 1914 to 1923 are given below: 


1914 500,000 1919 1,700,000 
1915 800,000 1920 1,900,000 
1916 1,500,000 1921 1,400,000 
1917 1,700,000 1922 2,400,000 


1918 900,000 1923 3,500,000 


304 RAPID DRILL-WORK 


IV. PICTURE GRAPHS 


1. Draw a picture of a loaf of white bread and show the 
following facts about the composition of bread: 


Water 35.3% Protein 9.2% 
Carbohydrates 53.1% Minerals 1.1% 
Fats 3%, 

2. Picture the heights of the following mountains: 

Mt. McKinley 20,300 ft. Mt. Shasta 14,380 ft. 
Mt. Logan 19,000 Pike’s Peak 14,108 
Mt. Whitney 14,501 Mt. Mitchell 6,711 
Mt. Rainier 14,408 Mt. Washington 6,293 


3. Draw a picture showing the Woolworth building in 
New York City standing beside Pike’s Peak. The Wool- 
worth building is 792 ft. high, and Pike’s Peak is 14,108 ft. 
high. Make your two drawings look as much like a moun- 
tain and a high building as you can. 


169. Rapid Drill. (Oran Work.) Many seventh-grade 
pupils can give the correct answer to all of these examples 
after a short study period. See if you can do so. 


(A) (B) (C) (D) (E) (F) 
: 82 AG = 
1. : what 


3. ey, —97 | 98)392 
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(A) (B) (C) (D) (E) (F) 
1 gal.— 
4. 85)286 | 3 pt.= 
91 Lo Riss Name 4 |2 sq. yd. 
a x8 | 37)234 Viads or 
graphs. 
1 87i%= 
Add: 270 
. 8,9, 7, 4) what 4)5yd.1it.| 7 X9+6] 37)107 


fraction? 


Ove 
Senin 


7=what 


8. ees 
53)159 Of, of 352 |" t5+-06| 2-8 


@+=x=5 SELF-TESTING DRILL NO. 23 @#=x=» 


170. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. Careless 
copying will cause mistakes. 


1. Subtract: 2. Subtract: s: 4, 
1157500 1417762 $3.46 565344 +-936 =? 
485739 919466 5D 
rio. eA NE DME 
75.59 
5. Multiply: 6. 22+2=? 6.76 7 1775-62 =? 
6.057 43.85 
6.083 


8. Find a 10% discount on $926.00. 
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9. How many cubic feet must be excavated for the | 
cellar shown in the drawing at the right? | 


10. Subtract: 
3 yd. 2 ft. 2 in. 
ord ites. 


11. 1098 is 75% of 
what number? 


oa), © OU ee pk. 

(b) $7.50=how many 
quarters? 

(c) 3 sq. mi.=how many A.? 

(d) 30 quarters are equal to how many dollars? 


13.* Answer the following three questions about the 
formula 2 = prt. 


(a) Is 7 an amount of money or a per cent? 

(b) Is time commonly reckoned in days, months, or 
years? 

(c) Isr an amount of money or a per cent? 


14. 4)6 gal. 1 qt. 


15. If 90=100% of a number, 64 equals what % of the 
number? 


*To count Examples 12 and 13 correct; each part must be correct. 


STANDARDS 


8 | 9 |10-14! 15 


Take time to correct any mistakes. Use the Self-Help Index, page 471, 
to find any topic you may need to study. 


INTEREST IN BUSINESS INVESTMENTS 307 


INTEREST IN BUSINESS 


171. Applications of Interest in Business In- 
vestments. (SizentT Ravina.) Thus far we have 
considered interest as applied to savings, notes, and 
loans. There are a number of other uses of interest 

which business men must know. 

Business men often wish to know the rate of interest 
earned by the money which they have invested in their 
business. Art. 172 will show you how to compute the rate 
of interest when the principal and the interest are known. 
In order to understand the explanations of Art. 172, you 
should know the meaning of several new business terms. 
Some of these will be studied more fully in eighth grade 
work, but you should have a general idea of the meaning of 
these terms now if you are to understand how business 
men deal with interest problems. These words are: 

1. Investment. The word investment is used in several 
different meanings in business. It often means the amount 
of money (or as it is sometimes expressed, the capital) 
that a man or a company has for carrying on the business. 
Or, aman might say that he invested $3800 in a building lot. 
Investments are made with the idea of gain; that is, that 
the money invested will earn additional money, or interest. 
We do not always speak of the money earned by an invest- 
ment as interest, but it is always possible to do so. 

The money invested in business may earn profits. The 
profit may be regarded as interest on the money invested. 
A lot purchased for $3800 and sold for $4200 (after all 
expenses have been subtracted) gives a profit of $400. The 

$400 could be regarded as interest on the investment. 

Some other meanings of “investment”’ will be shown at 
a later place in this article. 
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In dealing with problems of investment, remember that: 


The amount invested (the capital) is the principal. 


The profit (or gain) is the interest. 


2. Stock. The capital of (money invested in) a large 
business usually represents the combined investments of 
many persons, since a single person seldom has money 
enough to conduct a very large business. 

The laws of the various states allow several persons to 
combine their capital and form what is called a corporation. 
The combined capital is then divided into shares of stock 
usually of some stated value, like $50, $100, or $1,000. If 
the stated (or face) value of each share of stock is $100, each 
person receives one share of stock for each $100 invested. 
The following table shows how five men (A, B, C, D, and E) | 
formed a corporation with $40,000 capital, and how the 
stock was divided among them. 


Amount of | $100 Shares of 


Investor Investment Stock Owned Computation 
A $15,000 150 ($15,000 + 100 = 150) 
B $ 3,500 30 ($ 3,500+100= 35) 
C $ 7,500 75 ($ 7,500+100= 75) 
D $ 4,000 40 ($ 4,000+100= 40) 
E $10,000 100 ($10,000-+- 100 = 100) 
Total $40,000 400 


Shares of stock are sole on the market for what they will 
bring, regardless of the face (or par) value. A stock of 
$100 face or par value may sell for $110, $125, $175, or even 
more if the corporation or company issuing the stock is 
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thought to be reliable and is earning good profits. Like- 
wise stock in a poor company of doubtful earning power 
may sell way below par or face value. 

Large corporations, like railroads, gas and electric com- 
panies, automobile manufacturers, etc., may have thousands 
or even hundreds of thousands of stockholders. If the 
corporation makes money, the profits are divided among 
the stockholders at some stated amount per share. Such 
divided profits are called dividends. 


The amount paid for stock may be thought of as principal. 


The share of the profits may be thought of as interest. 


3. Bonds. Sometimes businesses borrow money by sell- 
ing (issuing) bonds. A bond is very much like a note; that 
is, it is a written or printed promise to repay the loan at 
a certain date. A bond pays interest. usually every six 
months. The buyer of a bond is not an owner of the busi- 
ness, as is a stockholder; he has merely loaned money to 
the business. The interest on bonds issued must be paid 
before the profits of the business are divided as dividends 
among the stockholders. 

Bonds are sold by cities, counties, states, and govern- 
ments as well as by business firms. Bonds sold by cities 
to provide money for paving, sewers, water supply, etc., 
are often called municipal bonds. Bonds of companies 
which supply gas, electricity, street car service, etc. are 
often called public utility bonds. Bonds issued by the 

‘United States Government are called government bonds. 

Bonds are most often made out in units of $500 or $1000, 

and they fall due (mature) on stated dates, usually from 
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five to thirty years after they are issued. Bonds always 
state the rate of interest that is to be paid. 


As in the case of stocks, bonds may sell for amounts 
greater or less than the face value. Although the price of 
a bond may vary, the amount of interest it pays is always 
the same. This is because the interest is always computed 
on the face or par value of the bond. 


A $1000 bond bearing 6% interest would pay $60 interest 
per year (usually $30 every six months). However, if this 
bond could be bought for $900 ($100 less than face value), 
it would pay $60 interest on a $900 investment. The rate 
of interest would be greater than the stated rate for any 
bond selling below par (face value). Similarly the actual 
rate of interest earned is less than the stated rate for all 
bonds selling above par value. 


Bonds bear interest at rates varying from less than 4% 
to 8% or more. Bonds which pay more than 6% to 7% 
are usually considered as not being entirely safe invest- 
ments, the high interest rate showing that people are not 
sure of the safety of the investment. 


Money paid for a bond may be considered as principal. 


4. Yield. The gain from stocks is termed dividends. 
Such dividends represent profits which are distributed © 
to the share holders. A stockholder may regard dividends 
received as interest on the money he has invested. Thus 
he might say, “I received an annual dividend of $5.75 on 
each $100 share of Blank stock, which is 52% interest on 
my investment.” The dividends earned by stocks and the 
interest paid on bonds are often called the yield. Thus: 


FINDING THE INTEREST RATE 311 


“We offer for sale $1000 public utility bonds, priced at $950, 
to yield about 6.3% interest.” 

The rate of yield (rate of interest earned) is always com- 
puted on the actual cost of the stock or bonds, not on the 
face or par value. This is proper, since the actual selling 
or cost price of the stock or bond represents the amount 
of the investment. 

You will learn more about stocks and bonds in the eighth 
grade. The facts of this article will help you understand 
some of the uses of interest in business life. 


HOW TO FIND THE INTEREST RATE 


172. Finding the Rate. (Ciass Work.) We 
have already learned how to find the interest on 
a sum of money at a given rate and for a given 
length of time. We use the formula 7=prt. 

It is sometimes useful to be able to find the rate of inter- 
est when we know the interest, the principal, and the time. 
Study the next problems. We first take a problem where 
the interest for one year is given. 


Prosiem [| 
ADVERTISEMENT If a person were thinking of in- 
A SOUND vesting a thousand dollars and had 
INVESTMENT confidence in the banking house 
IN BONDS whose advertisement is shown at 


Bond prices are low at | _ the left, he would want to know the 
present. We offer a safe} rate of interest which this bond at 
bond in a Public Utility _ ; : 
at $965 to yield $65 a| the advertised price would yield 
year. Anite us. (earn) for him. 

The advertisement does not give 


the rate. But we can find that for ourselves if we have a 
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formula or rule for finding the rate. Let us make a formula 
for finding the rate in this problem. 

You have learned how to make new formulas from for- 
mulas that you already know. You have learned the 
interest formula i=prt. Let us use it to find a formula for r. 
This problem gives the interest for one year, so that if 
we put ¢=1 (meaning 1 year) in the interest formula 
i=prt, the formula becomes 7=prl, or 1=pr. If 7 is the 
product of the factors p and 7, then 7 divided by p must give 


r, orr = +. You know that a product divided by one of two 
factors gives the other factor. For problems, then, where the 
interest for one year is given, we may use the formula r= 2 


Following are two methods of thinking how to find the 
rate of interest earned by this bond: 


First Method Second Method 


Think: a is what per cent 


1 
U he f te 
of $965. g's or 965)65.00 se the formula r . or 


r=1>p 
067+ or 6.7+ % per| *65=pP 
965)65.000 year $ 65=71 
5790 r=what? 
7100 as 
6755 2 


= re .067+ or 6.7+% 
345 365) 965)65.00 


The bond will yield a little over 6.7%. Note that both 
methods use the same computation, but in the second 


method you use the formula or rule to guide you in doing 
the work. 
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In Problem I the formula r =" gave us the rate of interest 


per year because in the problem ¢=1. Let us see if it will 
work again. 


Prosiem II 


Mr. FrRanxKuIn: I have a chance to make a good invest- 
ment of $1500. I expect to get $120 a year income from it. 

Mrs. FRANKLIN: $120 a year interest would mean that 
our money was working for us at what rate? 

Mr. FRANKLIN (estimating rate): Oh, about 8% a year. 

Mrs. Franxuin: I don’t see how you figure that. 

JOHN FRANKLIN (THE SON): I do. I'll show you two 
methods of finding the rate. Here they are: 


First Method Second Method 
We want to know what per To find the rate per cent 


cent is earned per year. il the f ia ee 
$120 is what per cent of $1500? Bie petro se 7? 


Think: 312,05 or 1500)120.00 Interest is $120 


.08 =8% Principal (the investment) 
1500)120.00 $1500. 08 =8% 
120.00 r= 120 or 1500)120.00 


Mr. Franklin’s estimate of the rate was exactly right. 
Note that both methods give the same result. You learned 
long ago how to do this kind of work: finding what per cent 
one number is of another. 


We see that the formula r =~ gave correct answers to two 


problems asking us to find the rate per year. You need to 
remember that this formula is correct only when the interest. 
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is given for 1 year. Do not forget that when the formula 
r= is used to find the rate, 7 must stand for the interest 


for exactly 1 year. It is not the same as 7 in the formula 
i=prt, for in this case 7 stands for the interest for ¢ (any 
given number of) years. 


Remember the formula for finding the rate of interest 


i 
when i is the interest for exactly one year: r=; 


p 


»In solving percentage problems which require that the 
rate per cent be found, you may use either the first method 


shown on page 313, or the formula a But when you 


use the formula r=-, z must be the interest for exactly 1 
year: P 


QUESTIONS 
1. How is the formula for finding the rate made from the 
interest formula 7 = pr? 


2. What kind of percentage example are you working when 
you find the rate of interest? 


3. Does the rate of interest mean the per cent per year, per 
month, or per day? 


4. Interest for 1 year, $12.00; principal, $200. How would 
you find the rate? 


5. Find the rate in the examples below: 


Principal Interest for 1 year 
$ 50 $2.00 
$200 $6.00 


$150 $9.00 
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173. Problems in Finding the Rate. (Wrirren Work.) 
In the problems below, use the formula Pe since the 


interest (or income) in all cases is given for one year. You 
will notice that these problems ask you to find the rate 
per cent which is earned. 


1. Mr. Seward invested $5000 in a business. His yearly 
income from this investment yielded him an average of 
$312.50 a year. What was the rate of interest earned on 
the investment? 


2. Mrs. Taylor has an income of $465 a year from a 
pecan farm in which she has invested $7750. Consider the 
amount of her investment as the principal and the income 
as the interest. Find the rate. 


3. A bond house advertised the following bonds for safe 
investment. Find the rate yielded by each bond at the 
stated price. 


(A) (C) 
A High Grade Industrial | A Bond of a Well-Established 
Bond. Public Utility. 
Price $1050. - To yield $70. Price $920. - Yield $65. 
(B) (D) 
A Gore nent Guaranteed | A Long Term Railroad 


Bond. 
Price $1000. - Yield $60. 


Bond. 
Price $980. - To yield $40. 


4, The shares of stock of several of the largest industries 
in the United States were selling on Nov. 2, 1927, at prices 
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given below. Their dividends (amount of interest per year 
paid for each share) are also given. Find the rate of yield 
from the stocks of at least five of these companies on the 
price stated for each share. Find the rate per cent to the 


nearest whole per cent. Die Dare 


(a) American Express $171. $6. 
(b) American Telephone & Telegraph Co. 178: 9. 
(c) Baltimore and Ohio Railroad 117. 6. 
(d) Chrysler Corporation (Automobiles) 53. 3. 
(e) Eastman Kodak Co. 159. 5. 
(f) Goodrich Tire and Rubber Co. 5a: 4. 
(g) Hudson Motors 67. 5. 
(h) Fox Films (Motion Pictures) 70. 4, 
(t) Studebaker Corporation (Automobiles) Soe Dy: 
(7) Western Union Telegraph 160. 8. 
(k) Woolworth (5 and 10 cent stores) 1763 4. 
(l) Wrigley (Chewing Gum) 64. 3 


174. Practice in Choosing Correct Formulas. (C1iass 
Work.) Most pupils find it wise to memorize these three 
formulas having to do with interest. You will need to know 
them for the exercise on page 317. 


(het = prt 
(2) =5 or 1+p, where 71=interest for 1 yr. 


Note: The formula ra— must be used to find r when the 
Pp 


interest is given for any other period of time than one year. The 
formula says: first multiply the principal by the time (expressed 
in years), and then divide the interest for the whole period by 
the product. 


(3) A=i+p. 
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Three ways are given for working each example below, 
but in each case only one is correct. Study the examples 
carefully for a few minutes, so that you will be ready to 
tell which way is correct. Use the formulas on page 316 in 
deciding which way to choose. 


EXERCISE 


1. What is the rate per cent earned by an investment of 
$800 which pays $48 a year dividends? 


(a) $800.48X1 (b) 800)48.00 (c) 48)800.00 
2. Find the interest that is earned on a $2500 loan @ 
53% for 24 years. 
(a) 2500X.055xX8 (b) .055)2500 (c) 2500*55x8 
3. Find the amount of a loan of $750 @ 6% for 6 mo. 
(a) .06)750.00 (b) 750.064 (c) 750+(750X .06 x3) 
4, What is the rate of interest earned on an investment 
of $1200 which pays $75 a year? 
(a) 75)1200 (b) 1200)75.00 (c) 1200X.075X1 


5. What is the rate of interest per year paid on a deposit 
of $600, when the interest is $12 every six months? 


(a) 600)24.00 (b) 600)12.00 (c) 600.244 
6. An investment of $2500 paid me $1500 interest in 10 


years. What was the average yearly rate of interest on 
the investment? 


(a) $2500X.15X10 (b) 25000)1500 (ce) 2500)1500 
_ 1%. Find the total interest earned on a 54% investment 
of $900 for 5 years. 
(a) 900.055 (b) 900*.525X5 (c) 900 .0525X5 
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175. Directions. Timeallowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. 


1. Subtract: 2. Findthesumoftheareas: 3. Subtract: 


1630523 6 sq. yd. 8 sq. ft. 13829.17 
750296 2 sq. yd. 3 sq. ft. 7380.78 
3 sq. yd. 
4, me 5 sq. yd. 4 sq. ft. an Malini | 
934 5. Four fifths plus four fif- 6872 
737 teenths plus one sixth equals 7095 
366 7. .57)425.334 8. What is 200% of 350? 


9, Multiply 6 sq. mi. 200 A. by 4. 
10. Is 576 x2 about 1600, 220, or 70? 11:°39<12=7 
12. Find the interest on $116 @ 74% for 3 yr. 9 mo. 


ns ‘ 


GAUMSNeS 4S ety 
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8 2 2\, 8 8 2 
7€ 3 3 7 7 3 
65 4 45 6 5 Gi 


13. Give the reading on the gas meter. 
14 What is the area of the shaded part of the figure? 
15. 92.4 is what per cent of 847? 


STANDARDS 
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176. Problems of About Equal Difficulty. (Writren 
Work.) You can earn 55 points by working every problem 
correctly. Estimating a reasonable answer will keep you 
from making many foolish mistakes. 


1. The girls in a sewing class made six aprons of different 
sizes and styles. The following amounts of cloth were used: 
33 yd., 4 yd., 32 yd., 32 yd., 44 yd., and 32 yd. How much 
cloth was used in making the aprons? (5) 


2. Before starting on an automobile ride in her father’s 
car, Florence noticed that there were 134 gallons of gasoline 
in the tank. At the end of the ride there were 102 gallons. 
How much gasoline had been used during the ride? (5) 


3. Five-eighths of a yard of canvas is needed for each 
uniform for the ‘‘Pirates’”’ in a school play. How many of 
these uniforms can be made from 174 yd.? (5) 


4. The back seat of a certain automobile is 3 ft. 7 in. 
long. This seat is for three people. How much width is 
allowed per person? (5) 


5. Which example below gives the largest quotient? (5) 
(a) 6.9)128.34 (b) 69)12.834 (c) 69)128.34 (d) .69)128.34 


6. A policeman’s beat is from the Union Station to 
Ann Street. How long does it take him to cover his 
beat 7 times if he covers it in 1 hr. 10 min. on the aver- 


age? (5) 
7. Morris thought that the product of 3 and 34s was #. 
He was wrong. What is the correct answer? (6) 


8. Find the interest on $3500 @ 4% from January 1, 
1914, to July 1, 1920. (6) 
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9. While Mary was in the seventh grade, she worked 323 
problems correctly the first time that she tried them. This 
was 85% of all the problems she tried. How many problems 
did Mary try while in the seventh grade? (6) 


10. How much money should Mr. Smith pay to Mr. 
Withers if he takes up his note on October 4, 1927? (7) 


Cleveland, Ohio, 
April 4, 1927. 
$750.00 


Six months after date, for value received, I promise to pay 


Walter H. Withers or order Seven Hundred Fifty and no/100 Dollars, 
with interest at 514% at the Republic National Bank. 
John T. Smith. 


STANDARDS 
Superior work: 31-55 points Slow work: 11-15 points 
Good work: 25-30 points Inferior work: 0-10 points 
Average work: 16-24 points 
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177. Seven Questions About Percentage. (CLAass WorRK.) 
Spend 15 minutes in study. If there is any item you do 
not understand, be sure to have it explained. 

Every seventh-grade pupil should be able to answer-all 
of the questions before leaving this article. 


1. What per cents are equal to the fractions below? 


(a) 4 of N=... % of N (f) vo of N=......: % of N 
(b) 2 of N=_._.% of N (g) + 0f N=........% of N 
(Qua of N=_ = Joie (h) 22xN=......% of N 
(ele x NSS % of N (yer ol Nish fe % of N 
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065 =_....... % 125 =.......% 
2. (a) 64)4.160 (d) 324)40.500 
125 2% 24 = Oe 
(b) 93)116.25 (e) 103)247.2 
005 =........ % 02 =... % 
(c) 21).105 (f) 84)1.68 


3. How can any fraction be changed to a decimal and 
then to per cent form? 
ah 


8)7.0 
846+ - 
ee i, a 
I 13)11.000 84.6+% or 843+% 
Tell how you could change the fractions below to per 


cents, but do not do the work. 
OFS Ow (Oe One Olen)! ax: 
4. How would you solve each example below? Write the 
examples on the blackboard as shown in the samples. 


I. Find 4% of 376. Write on board: 376 
x .04 


Aes 5% or 874% 


SAMPLES 


Sampues 4 II. 86is what % of 689? Write onboard: x85 or 
689)86.00 


III. If 42is8% of N, N=? Writeonboard: .08)42.00 


(a) Find 8% of 734 (e) What % of 932 is 134? 
(b) Whatis N, if411=13% (f) What is N, if 124% of N= 
of N? 92? 


(c) What is 64% of 2400? (g) 486 is what per cent of 350? 
(d) Find 34% of 96.72 (halt 6:29, of N=100" Nase 


322 REVIEW OF PERCENTAGE 


5. What decimal, easy fraction, or whole number does 
each per cent below equal? 


(a) 25%  (c) 200% (e) 64% (9) 44% (%) 123% 
(b) 120% (d) 333% (f) 163% (h) 150% (9) 22% 
6. What are the meanings of the words and phrases below? 


Before telling the meaning of each phrase, get clear and correct 
sentences well in mind. 


discount for cash discount for large discount for prompt 


briorest amounts payment 
ae” Hog a rate of interest 
COMMISSION Pe, OF tp : 
P security 
r=oret fj : 
B= pr yield on an savings bank 
per annum investment interest table 


7. How would you solve each problem below? Write the 
examples on the board as shown in the samples. 


SAMPLES 


I. Find interest on $900 @ 64 270 for 24 yr. Think: i=prt. 
Write on board: I. $900 .065 5 o 


II. At what rate was this money working? Invested $1900. 
Yearly income $110. 


Think: r=4 or p)i_ Write on board: 11. yey or 1900)110.00 


(a) What is the interest on $1200 for 2 yr. 6 mo. at the 
rate of 34%? 


(b) What is the rate per cent when p=$1500 and 
4 =$70 annually? 


(c) What is the interest on $2500 @ 73% for 3 yr. 9 mo.? 
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(d) What would it cost to borrow $500 for 30 da. at 8%? 

(e) At what rate must $1500 be invested to earn $80 per 
annum? 

(f) What is r when p =$2800 and 1 =$145 (per year)? 

(g) What does $750 earn at 6% interest if invested for 
4 yr. 3 mo.? 

(h) At what per cent is 00 invested if it yielas $30 a 
year interest? 


(1) p=$38500. 7=$194 per year. r equals what? 


(j) What would be the interest on a loan of $2500 @ 74% 
for 1 yr. 1 mo.? 
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178. The Meaning of Profit and Loss. (Sitmnt 
Reapine.) The words profit and loss are very 
common ones in business. In spite of the fact that 
they are often used, their meanings are misunder- 
ral by many people. 

It would seem a very simple matter to say that a store- 
keeper who bought a pocket knife for 77¢ and sold it for 
$1.00 had made a profit of 23¢. To state that his profit 
was 23¢ would probably be quite misleading for a number 
of reasons. For example, we would not know whether the 
77¢ included not only the amount he paid for the article 
but also the knife’s share of the cost of Se on the 
business. 

The 77¢ that the store-keeper paid for the knife is not its 
entire cost to him as a man in business. To the 77¢ must 
be added the knife’s share of business expense, such as 
freight, rent, the ‘salaries of his clerks, and many other 
expenses of the business. 
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It is entirely possible that, when all costs of doing busi- 
ness have been considered, the knife was sold at a loss rather 
than a profit. 

The following ideas are important in understanding 
profit and loss: 


1. A business man has the right to expect to sell goods 
at a reasonable profit. He cannot carry on his business 
for a very long time at a loss. The store-keeper must pay 
for the goods he buys and for the work that others do for 
him in carrying on his business. He makes others lose 
money if he fails. 


2. In determining the real cost of goods, a business man 
must consider two kinds of cost: (1) the amount actually 
paid for the goods, and (2) all costs of doing business (rent, 
light, heat, postage, freight, clerks’ salaries, interest, etc.). 
These costs of doing business are called overhead. The 
actual cost of goods to be sold includes not only the original 
or first cost of the article but also that article’s share of 
the total overhead expense. 


3. If an actual profit is to be made, the selling price 
must be greater than the sum of the original cost and the 
expenses of selling the article (called the “‘overhead’’). 


4. Considering the cost of the goods as the purchase 
price plus overhead, the selling price must be made high 
enough so that the profit is at least equal to what the | 
money invested in the business would earn if loaned at 
interest. 

Actually, a business man should earn somewhat more 
than the common rate of interest on his investment, since 
he must take many risks with his investment. Some of 
his risks are fire, theft, bad debts, failure to sell goods on 
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account of bad business conditions, and many others. 
If he does not earn more than the common rate of interest, 
he might just as well buy bonds, stocks, ete., with his 
money. Then he would not have to think, plan, and work 
as he must do if he carries on a business. 


5. Overhead costs include such expenses as freight, 
postage, insurance, rent, taxes, wages of clerks and stenog- 
raphers, money invested in equipment, heat, light, adver- 
tising, goods which cannot be sold, and interest on bor- 
rowed capital, if any. 

In some kinds of businesses, like groceries, fruit, vege- 
tables, and drugs, there are losses through the spoiling of 
the goods. In the case of shoes, clothing, automobiles, 
etc., the styles and models change and old goods must 
be sold at large discounts, sometimes for less than cost, 
because people do not like to buy things that are “‘out of 
date.” 


6. The difference between the selling price and the 
original cost was formerly called ‘‘gross profit.’”’ At the 
present time it is becoming more common to speak of this 
difference as margin. 


We can sum up these facts by saying: 


1. Selling price = purchase price-++margin 


2. Selling price = purchase price-++overhead-+ profit 
3. Margin =selling price — purchase price 


7. Profit is sometimes computed on the cost price but 
more often on the selling price. Profits (or losses) are 
usually stated as per cents of the selling (sometimes the 
cost) price. 
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The profit may be a very small part of the margin. The 
margin is frequently as much as 25% or 30% but the actual 
profit is as little as 6% or 7%. The margin varies greatly 
in different kinds of business. A committee formed by the 
U.S. Congress made a study of retail businesses covering 
the years from 1913 to 1921. It reported the following facts: 


Men’s and boys’ clothing expenses were 26.3% of sales 


Hardware dealers’ expenses were 19.8% of sales 
Shoe dealers’ expenses were 24.7% of sales 
Groceries’ expenses were 15.0% of sales 
Drygoods stores’ expenses were 26.6% of sales 


Read these seven paragraphs at least once more very 
carefully. It will take some time and thought on your 
part really to understand business terms and business prac- 
tices, but this time will be well spent if you master a few 
fundamental ideas. Business men like to employ boys and 
girls who understand business and who can see the business 
man’s point of view. 


QUESTIONS 
1. Does a business man who fails cause others to lose money? 
How? 


2. If a store-keeper buys a boy’s coat for $12.00 and sells it for 
$16.00, is the difference of $4 all profit? What expenses must be 
paid from the $4 and from similar differences between cost and 
selling price in other things he sells? 


3. A stock or a bond may pay you 6% interest on your money. 
Why may a store-keeper or a farmer expect to make more than 
6% profit? 

4, What is meant by margin? 


5. Name all the things you can that would make up the over- 
head in a grocery business. 
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179. How Profit is Computed. (Sirent ReEap- 
ING.) A few years ago a letter was sent to a large 
number of business men asking how they computed 
profit or loss. Those who sent the letter wanted to 
learn whether these business men figured their profit as a 
per cent of the cost of the things they sold or as a per cent 
of the selling price. 

One hundred and ninety-two replies were received from 
this letter. The results are given below: 


Number figuring profit on selling price 96 or 50.0% 
Number figuring profit on first cost plus 

all costs of doing business 45 or 23.4% 
Number figuring profit on first cost (or 

actual purchase price, disregarding 

overhead) 24 or 12.5% 
Number figuring profit by some combina- 

tion of the three preceding methods 27 or 14.1% 


You can see from these replies that, although business 
methods vary considerably in figuring profit or loss, the 
most common method today is to compute profit on the 
selling price. Years ago when businesses were smaller and 
business costs were less, it was possible to use the actual 
first cost (ignoring costs of doing business) as a basis for 
figuring profit. Today it is more usual to compute profits 
on the selling price. 

Since there are always overhead expenses in doing busi- 
ness, the manufacturer’s or retailer’s margin must always 
be large enough to yield a profit. Even in a simple case 
like a vegetable peddler there are business costs such as 
the cost of a horse and wagon, the feed for the horse, in- 
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terest on the money invested in the horse and wagon, etc. 
The per cent of overhead is probably smaller in such a 
case than would be true of a large department store with 
its expensive building and equipment. 

On the other hand, a large store buys in great quan- 
tities and hence pays a smaller original cost for its goods. 
For this reason it often happens that a large business can 
actually sell goods for less money than a smaller business 
in spite of the greater overhead of the larger business. 


It is not so important that you learn at this time to- 
solve all of the different kinds of business problems con- 
cerned with profit and loss. In the eighth grade you will 
learn more about profit and loss, and how to work the 
more difficult kinds of problems in profit and loss. If you 
really understand Arts. 178 and 179, you can do the work 
called for in Art. 180. 


180. Problems in Computing Profit and Loss. (Cuiass 
AND WRITTEN Work.) In these problems profit (or loss) is 
computed on the selling price. Study Problems I and II 
carefully and talk them over in class before doing the 
written work. 


ProsLeM I. During the year ending December 31, 1927, a 
grocer sold $40,000 worth of goods. The purchase price of 
these goods was $32,000. (a) How much was his margin on the. 
year’s business? (b) The margin was what per cent of the 
selling price? 


Solution: Margin=selling price—purchase price. 


Margin = $40,000 — $32,000 =$8000 Ans. to (a). 


Per cent of margin= ube 
$40000 


=20% Ans. to (b). 
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_ Notice that the margin was taken to be the selling price 
less the cost or purchase price. Notice also that the margin 
was computed on the selling price. 


ProsirM II. The business expenses of the grocer in Problem I 
| for the year were as follows: wages, $3300; freight, express, and 
postage, $360; advertising, $650; heat, light, and water, $300 : 

insurance and taxes, $440; and miscellaneous expenses, $550. 

(a) What did his expenses total for the year? 

(b) What was his profit for the year? 

(c) What per cent of profit did he make? 


Solution: 
$3300+ $360-+ $650+ $300-+ $440+ $500 = $5600 Ans. to (a). 
Margin = $8000 (from Problem I). 
Profit =$8000—$5600 = $2400 Ans. to (6). 


nzi00 =6% Ans. to (c). 


Per cent of profit = $4000 


Solve the problems below in the ways shown for Problems I 
and II. 


1. A merchant buys neckties at $6.60 a dozen and sells 
them at 75¢ apiece. He estimates his costs of doing busi- 
ness at 11¢ per necktie. 

(a) What is his margin per tie? 

(b) What is his profit per tie? 

(c) What is his per cent of profit per tie? 


2. An automobile dealer buys his cars at a cost of $660 
each at the factory. Freight and handling on each car 
amount to $115. He figures that his other overhead costs 
amount to $175 per car. He sells the cars for $1095 each. 

Figure (a) the margin, (6) the profit, and (c) the per cent 
of profit on each automobile. 
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3. The margin on a hat selling for $6.00 is $1.35. 
(a) What is the cost price? (b) If the profit is 65¢, what 
is the overhead (expense) on the sale of each hat? 


4. A hardware dealer bought a shipment of oil stoves 
at $7.40 each. He estimates his overhead at 15% of the 
selling price. 

(a) What does he make or lose on each stove sold if he 
sells the stoves for $8.00 each? (Hint: First find in dollars and 
cents the overhead on each stove.) 

(b) What is the per cent of profit or loss? 


5. On a box of apples selling for $4.00, 65% of the selling 
price represents the purchase price, 25% the overhead, and 
10% the profit. 

(a) What per cent does the selling price equal? 

(b) What is the margin in per cents? 

(c) What is the margin in dollars and 'cents? 

(d) State in dollars and cents the purchase price, the 
overhead, and the profit. 


6. A real-estate salesman sold a house and lot for Alfred 
Brown for $7500, charging a commission (on the selling 
price) of 5%. Mr. Brown paid $6700 for the lot three 
months previously and had paid taxes, interest, and other 
charges to the amount of $160. 

(a) What was Mr. Brown’s profit? 

(b) What per cent of the selling price was this? 

(c) What per cent was the profit if figured on the cost 
price (what Mr. Brown actually had invested in the house 
and lot at the time of sale)? 


Norte: In such problems as this one, profit is often computed 
on the cost price. The profit is looked at as being interest on 
the investment. 
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7. The overhead in the silk department of Nathan’s De- 
partment Store is computed as 15% of the selling price. - 
The cost of one kind of silk dress-goods is $4.25 per yard. 
It sells for $6.00 per yard. 

_ Find (a) the margin, (b) the profit, and (c) the per cent 
of profit on this particular kind of silk goods. 

8. A radio set costs the dealer $82.50. His overhead ex- 

penses are 30% of the selling price. He plans to earn 15% 
profit on each radio. For what price must the dealer sell 
each radio set? 


Hints: Remember these facts in working Problem 8: Margin 
=overhead+ profit. Purchase price=selling price—margin. Pur- 
chase price=what % of the selling price? 

9. The profit on a box of oranges which a commission 
merchant sold for $4.50 was 60¢. What was the per cent 
of profit? 

10. A motor-car dealer sells a certain six-cylinder auto- 
mobile for $1200. He computes his various business costs 
and his profit in per cents of the selling price as shown 
below: 


Cost of each car at factory 70% _ of selling price 
Freight and handling charges 9% _ of selling price 
Rent, light, heat, etc. 22% of selling price 
Insurance, taxes, and interest 34% of selling price 
Salesmen’s commissions, etc. 7% _ of selling price 
Profit 8% of selling price 


(a) Compute in dollars and cents the actual amount of 
each item of cost or overhead listed above. 

(b) Find the margin in per cent. 

(c) Find the margin in dollars and cents. 

(d) What is the dealer’s profit per car? 


332 RAPID DRILL-WORK 


181. Rapid Drill. (Ora Worx.) After a few minutes’ — 
study the examples below should be very easy for you. 
In division examples give only the first quotient figure. 


(A) (B) (C) (D) (E) (F) 
701 384 $1 is Best form 
ease 0441.1 
1) x2 |—215 | 813826 | what % |" 5° | oa 
of $50? 105 min. 
139 ie 92° "| Fetuce. 28.4 
2 —45 28)166 | —16.6 


2 yd.2 ft. 471 | Meaning 29 Aaa 


3.1 59)413 | x3 —305 of x .05 
factor? —— |\%,.6; 979 
5.62 What is| 211 
S| —5,62 | 2x2 /"68)843 | 10% of | ee 17ers 
32.52 — 
45% = 690 59 
G- Sa 28 Wby=s4 
5. what | —125 x6 | 33)107 
+.5 decimal? 02. = 
150 65 119 
Add 
6. | —96 x4 16,5,8,7| 38/299| —71 | 343 
Give the 5% of 
te formul soba De dae 0 
47)376 | .8—.4 “for |9)2eal.lqt. ee 
interest. — N=? 
r 86 (iy Ana 54.1 


ote x6 = log 77 73)230 | —20.1 
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SELF-TESTING DRILL NO. 25 


182. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. 


1. Subtract: 2, 297 Soar 4,$+6=? 
1061893 4610 9 
234798 1676 78.0 
1980 46.4 6. Subtract: 
7689 56.0 624 
5. hee Dork 502 
- 95)682670 Shas cs 


7. What is 125% of 364? 
8. If 20% of N =3750, 100% of N =? 
9. Find the product of 7.086 and 597.8. 


COces (Glee eae Vo (e400 1074s Ib. 
(b) 60 dimes = $......... (d)ele45 1 ee Te 


11. What is the difference of 2 T. 500 lb. and 1 T. 1200 lb.? 
Pom lielOs = O07 Ot 147 =a J ot N; 
13. 6)9 qt. 1 pt. 


14. Dimensions of a rectangular solid are 1 yd., 2 yd. 
1 ft., and 3 yd. What is the volume? 


15. If 1=prt, what is the formula for r? 
*In Example 10 all parts must be correct tc count the example correct. 


STANDARDS 


Number correct.__........... 


Rating 
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183. Review of Mensuration. (ORAL Work.) Study the 
questions below for 15 minutes in order to have correct 
answers in mind before the oral recitation begins. 

»>Hvery seventh-grade pupil should be able to answer 
these questions before leaving this article. 


1. What is the name of each figure below? 


(A) (B) (C) 
(D) (E) (F) 


2. What is the meaning of each item below? 


Before answering, get clear and correct sentences well in mind. 


(a) scale drawing (h) perpendicular (n) parallel lines 


(b) dimensions (7) A=ab (0) formula 

(c) V=lwh (j) square measure (p) A=4ab 

(d) altitude (k) change dimensions (q) a cubic inch 

(e) obtuse angle to same unit (r) acute angle 

(f) area (l) radius (s) volume 

(g) base (m) diameter (t) circumference 
3. What should be on each blank? 

(Q\Ga i tjeen ee Fin. Ce)" sq. tte ae sq. in. 

Dy a4 (a eee yd. (fo Licu.-yde= eed: cu. ft. 

fey o1 ovine eee ft. (Gi eS: Wigan it, 


(d) Oly dle ob (HP Ot = eee yd. 
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4. What should be on the blanks below? 


‘ 
k——e fA Rs fin) 


Gr ae ca ata 254 (eA LG) v= 2a ? 


}— 1 ft. 4in — 
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184. Problems in Mensuration. (WRITTEN Work.) You 
can earn 70 points by working every problem correctly. 


1. Find the number of boxes of Excello Shoe Polishing 
KR ZOA ~Outfit (retail size) that can be 
a shipped in a packing box whose in- 

side dimensions are 12 in. by 16 
in. by 28 in. A retail box of Ex- 
cello is shown in Figure 1. (5) 


ErGaet 


2. A figure which is 12 inches 
square is how many times as large 
as a figure whose area is 12 square 
inches? (6) 

3. What is the volume of the solid 
shown in Figure 27 (7) 
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4. Ruth was asked to estimate the number of bricks 
needed to lay a walk 4 ft. wide from the front door to the 
sidewalk, a distance of 27 ft. The side of a brick which 
will be walked on is 4 in. by 8 in. Ruth estimated that 
36 bricks would be needed. Her estimate was very far from 
the correct answer. What is the correct answer? (Ignore 
space between bricks.) (7) 


5. Find the number of acres in a triangular piece of land 
which has a base of 54 rd. and an altitude of 37 rd. (There 
are 160 sq. rd. in an acre.) (8) 


6. The main floor in a certain railroad station is 75 ft. 
by 125 ft. It is covered with tiles, each of which is 3 in. 
by 5 in. How many tiles were used in making the floor? 
(Ignore space between tiles.) (8) 


7. A map in a book has dimensions of 3 in. by 4in. The 
map is drawn to a scale of 1 in.: 12 miles. 'How much actual 
area is pictured in the map? (9) 


8. From a study of the steel beam, shown in Figure 3, 
compute the weight of a beam 72 in. long, if 1 
cu. in. of steel weighs 3 lb. (10) 


9. A 4-in. cube of dry soil weighed 18 oz. 
After it was thoroughly soaked with water it 
weighed 32 oz. What would you expect a cu- 
bic foot of similar dry soil to weigh after it is . 


thoroughly soaked with water? (10) 
STANDARDS 
Superior work: 16-70 points Slow work: 7-10 points 
Good work: 13-15 points Inferior work:  0- 6 points 


Average work: 11-12 points 
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185. Practice in Finding and Correcting Errors. (CLass 
Work.) The examples below contain errors made by 
seventh-grade pupils. Study each example to find its error. 
Be careful not to make notes in your books, but you may 
make notes on paper to help you in the oral recitation after 
the study period. 

Tell where each error is and how it should be corrected. 


EXERCISE 
1. What is the formula for finding the area of a triangle? 
Ans. A=ab 
2. The area of a rectangle 8” by 2 ft. =? 
Ans. 16 sq. ft. 


3. The formula for finding the rate when the principal 
and yearly interest are known is 


ATS eat =p: 
4. What is 4% of 936? 5. What is 34% of 1200? 
The work: The work: 
936 1200 .o20 
xX .4 xX .325 or 1200 
374.4 Ans. 65000 
325 
390.000 =390 Ans. 
6. 5236+17=? 7. 850 is what per cent of 
The work: 170? 
38 The work: 
17)5236 2=20% Ans. 
Gil £8 or 850)170.0 
136 38 Ans. 1700 


—— es 


_—- 


7 +. ee 
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8. Find the interest on $900 @ 7% for 30 da. 
The work:  $900X.07X30 
xX .07 
63.00 
X30 
$1890.00 $1890 Ans. 


9. Find the price after discount is taken off a bill of 
$750. Discount allowed, 8%. 
The work: 750 
x .08 
$60.00 $60 Ans. 


10. Find the total amount due on a loan of $600 @ 
6% for 6 mo. 


03 600 
The work: 600X.06x4 eee 
é $18.00 $18 interest. Ans. 
SELF-TESTING DRILL NO. 26 


186. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. 


1. 2. Subtract: 3. Betty said that 53,709 was the 


893 1057.126 correct difference in this example: 
382 293.827 712,294 minus 658,585. Was she - 
362 sight?» «If not, give the correct dif- 
933 ference. 

744 


948 4. Find the difference of 1,526,330 and 891,736. 


5. 2.53)24.1109 6. 62 x81 =? 
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7. Find the earnings on $350 @ 3% for 1 yr. 6 mo. 


8. Multiply: 9. 
4 pk. 2 qt. 1 pt. 242417423 =7 
9 
10. Find the sum: 11. What per cent of 600 is 492? 
2yd.2ft. 8 in. 12. Find the product of 3489 and 
3 yd. 9 in. 1468. 
6 yd. 1 ft. 


rd 2 ttt in: 13. Is .809 X16 about: 1200, 120, 
14. Find the area of the 
shaded part of the figure. 
15. If 0.5% of a number 
equals 0.770, what is 100% of 
the number? 6 yd 


STANDARDS 


Do you need to use the Self-Help Index, page 471, for any examples in 
this drill? 


SUMMARY 


187. General Review. (WritreEN Work.) This article 
gives you an excellent chance to find out how well you 
understand certain important things that you have been 
studying. 

1. 4.364+6.07+144.89+.04 4. 8073+.69 
2S: (OLS. & 5. 8% of 916 
3. .43)17.458 6. 6.37 is what % of 49? 
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7. If $283.88 is 47% of a sum of money, what is the sum? 
8. Find the interest on $500 @ 64% for 2 yr. 6 mo. 


9. Find the amount saved on a bill of $97 by paying 

cash when a 3% discount is allowed for prompt payment. 

10. What commission should be paid on a sale of $2400, 
if the rate of commission is 20%? 

11. At what rate must $900 be invested to yield $29.25 
per year? 

12. If a scale of a map is 1”:10 mi., a distance on the 
map of 2.5 in. stands for what real distance? 

13. Find the area of a rectangle whose dimensions are 
SO by oS". 

14. Find the area of a triangle whose base is 14 ft. and 
altitude is 114 ft. 

15. Find the volume of a rectangular solid whose dimen- 
sions are 7’ X11’ X16’. 

16. Define: investment, yield, stocks, bonds, dividends, 
capital, corporation, shares, stockholder, and par value. 

17. Why is the interest yield of a stock or bond figured 
upon the actual cost rather than the face or par value? 

18. Make out a promissory note. Be sure that you include 
every necessary fact which the law requires. Compute the 
interest and the amount. } 

19. Study Graph 1 on the next page and then answer 
these questions: 

(a) In what year was the production of corn the greatest 
shown? The smallest? 

(b) About how many billions of bushels of corn were 
raised in the U. S. in 1916? In 1919? In 1923? 
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(c) About how much did the production of corn decrease 
from 1917 to 1918? Express this decrease in per cents. 
(Use 1917 as the basis for figuring the per cent of decrease, reading 
the graph as accurately as you can. You should be able to read to the 
nearest one-tenth of a billion bushels.) 
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Grapu 1. The production of corn in the United States from 1916 to 1923 in 
billions of bushels 
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(d) Why is Graph 1 better than a table of numbers which 
would show the same facts? 
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20. Study Graph 2 below carefully. 

(a) In what year was the purchasing power of the farmer’s 
dollar the greatest? The least? 

(b) In what year was the purchasing power of the dollar 
about two-fifths of the value it had in 1912 and 1914? 


1920 


GrapH 2. Showing the purchasing power of the farmer’s dollar for alter- 
nate years from 1912 to 1922. (Figures are from the United States Depart- 
ment of Agriculture). The average purchasing power of a dollar for the period 
from 1909 to 1914 is taken as the basis of comparison, i.e., as $1.00. 


(c) In what year was the purchasing power of the dollar 
about one-half of that for 1914? 

(d) Why were circles and parts of circles used to repre- 
sent the purchasing power of the farmer’s dollar for different 
years instead of lines or bars as is the case with most 
graphs? 


CHAPTER IX 


ANGLES. THE MEASUREMENT OF DIRECTION. THE 
PROTRACTOR AND THE COMPASS. GETTING 
READY FOR EIGHTH GRADE 


THE USE OF THE ANGLE 


188. The Use of the Angle in the Measurement 
of Direction. (Cuass Work.) In reading books 
and magazines you will often find such statements 
as the following: 


1. The house is set at an angle to the street. 

2. The new 60 degree motor is very powerful. 

3. The axis of the earth is inclined at an angle of 233° to the 
plane of the earth’s orbit. 

4. The rock layers have been tilted at an angle of 30 degrees 
to the horizontal. 

5. The highway crosses the railroad at an angle of about 20 
degrees. 


In order to describe completely the position of any ob- 
ject, we need to know two things: 

1. The distance the object is from some known point, and 

2. The direction the object is from some known point. 


Sometimes we wish to know only distance; at other times 
we may need to determine only direction; and very often 
we must know both distance and direction in order to 
describe the location of objects. 
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Study the four figures below and note the need of a 
knowledge of angles to understand the printed statements 
accompanying each figure. 


Fig. A. Arough map from a pros- 
pector’s diary which reads: ‘““My sup- 
plies are cached (hidden) under a 
large boulder near Wolf River. To 
reach the cache, move eastward along 
Bear Creek to a point midway be- 
tween the old saw-mill and the junc- 
tion of Indian Creek. From this 
point proceed 24 mi. at an angle of 
40° west of exact north. The cache 
is under the southernmost of the 
three large boulders.” 


Park STREET 


41%: STREET 


Fig. C. (From a city guide book) 


Central Avenue begins at the inter- 
section of 41st Street and Park 


Street and runs northeast at an angle 
of 35 degrees to 41st Street. 


Fic. B. Showing how the earth 
moves around the sun with its axis 
inclined (tipped) at an angle of 235 
degrees. The heavy line represents 
the earth’s axis, and the dotted line 
shows the perpendicular. 


Fie. D. Showing the rock layers 
tilted at angles of approximately 30° 
from the horizontal, because of fold- 
ing of the earth’s crust. 


ANGULAR MEASUREMENT 345 


QUESTIONS 


1. The directions for finding the cache in Fig. A give the 
distance 24 mi. and the angle 40°. What other needed fact 
is given? 

2. If the prospector’s diary had left out “‘west,’’ what 
would one have had to do before he could find the cache? 


3. Can you find the angle which Central Avenue makes 
with Park Street? 
Hint: Park St. makes an angle of 90 degrees with 41st St. 


4, Starting from a given point, what two facts must you 
know about the location of an object if you are to find it? 


5. In order to locate the cache in Fig. A, how could 
you determine the line which is “at an angle of 40° west 
of exact north”? To do this you would need a compass, 
an instrument which resembles a watch, but the needle of 
which points to the north, or nearly so. We will learn 
more about the compass in a few days. 


6. Do you see that you will need some sort of device for 
drawing and measuring angles if you are to try to draw a 
diagram like Fig. A or Fig. C? The instrument for measur- 
ing angles is called a protractor. You will learn about it 
in Art. 190. But first let us learn what angles are. 
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189. Angles and Angular Motion. (Crass 
Work.) On the next page are shown four pictures, 
each one like the face of a clock with the minute 
hand removed, leaving only the hour (small) hand. 
Look at Figure 1. This shows where the hour hand would 
be at exactly twelve o’clock. 
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One hour later (one o’clock), the hour hand would be in | 
the position shown in Fig. 2. The dotted line shows where 
the hand started an hour before. The hand has moved 


Fig. 3. Angle A = 745 of Circle Fic. 4. Angle A =? of Circle 


zz of the distance around the circumference of the clock 
face. There are a great many ways in which we can de- 
scribe the motion of the hand of the clock during the hour 
which has passed. For example: 


1. The hour hand has moved from XII to I. 


2. The hour hand has moved 7g of a complete revolu- 
tion, or circuit. 
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3. The tip of the hour hand has traced a part of a circum- 
ference. (A part of a circumference is called an arc.) 


4, The hour hand of the clock can be thought of as a 
moving radius of a circle. 

5. The hour hand has traveled 30 degrees (30°) of 
angular motion. 


Statement 5 above contains two new ideas: (a) degrees, 
and (b) angular motion. ‘These two ideas are really very 
simple, but you should take care to understand them, be- 
cause the degree is the unit of a new kind of measurement 
—of angular movement or motion. 


A circle is thought of as being made up of 360 equal 


angles, each of which is an angle of one degree (1°). 


The hour hand in making one complete revolution from 
XII around to XII again, passes through an angle of 360 
degrees. In each hour it passes through an angle of +5 of 
360°, or 30°. Do you see that the hour hand in changing 
from the position shown in Fig. 1 to that of Fig. 2 has passed 
through an angle of 30 degrees? (;4 of 360°=30°) 

Look at Fig. 3. Do you see that all of the following 
statements are true? 

1. The hour hand has moved from XII to ITII. 

2. The hand has moved 35 of a complete revolution. 

3. The hand has traveled 120°. (4's or 4 of 360°) 


Look at Fig. 4. Can you answer these three questions? 

1. The hour hand has moved from ........ hes tee tO ete 1 ae 
' 9. The hour hand has moved +z of a complete revolution. 
3. The hand has moved through an angle of ....?....degrees. 
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1. The degree is the unit of measurement of angles and of 
angular motion. 


2. Every circle contains 360 degrees (360°). We may say 
that every circle is made up of 360 angles of 1° each. 


Fig. 5 below will show you that a circle is made up of 
360 degrees. Study Fig. 5 for a few seconds and then see 
if you can answer all the questions below Figure 5. - 


4 081. sti oby shi obs 


Fie. 5. Degrees in a Circle 
QUESTIONS 
1. How many degrees are there in a circle? 
2. How many right angles are there in a circle? 


3. How many degrees are there in a right angle? In two 
right angles? In three right angles? In four right angles? 


4. How many angles of 45° are there in a right angle? 
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5. How many angles of 10° would make a right angle? How 
many such angles in a complete circle? 

6. Through how many degrees does the hour hand of a clock 
pass between 6 a.m. and 11 a.m.? Between 6 a.m. and 3 P.M.? 

7. Through how many degrees does the minute hand of a 
clock pass in one hour? In one-half hour? 

8. How many degrees are there in the angle formed by two 
radii of a circle when these two radii form a diameter of the circle? 

9. 60°+35°+20° equals 1 rt. Z, and how many degrees more? 

10. What is the name of the unit in which angular motion 

(angular magnitude) and angles are measured? 


190. The Measurement of Angles—The Pro- 
tractor. (Ciass Work.) We need some instru- 
ment for the measurement and construction of 
angles. The usual method of measuring angles 
drawn on paper is by means of the protractor. Fig. 1 below 
shows a common type of protractor. 


Fig. 1. A Protractor 


Notice that the protractor is a semicircle (180°), or a 
half circle, with the circumference marked off (graduated) 
into degrees. There are two scales of degrees; one running 

from left to right, and the other from right to left. | 
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To use the protractor properly, you must note these facts: 


1. The circumference of the semicircle is marked off in 
degrees of an arc from 0° to 180°. 


A 2. There are two separate scales so 


that you can measure in either direction. 


3. The center of the protractor is 
marked with an arrow. 


B Cc Now study the following steps in the 
Fia. 2 measurement of angle ABC (Fig. 2). 


Strep I. Place the base of the protractor along one of 
the sides of the angle; for example, along the side BC with 
the arrow exactly at B. (B is called the vertex of the angle.) 


Fig. 3. Showing the protractor in proper position for reading 
the angle ABC 


Strep II. Read the place where line AB cuts across the 
outer scale. If you have placed the protractor in the 
correct position, you will get 60° as your answer. We 
would say that angle ABC is an angle of 60° (see Fig. 3). 
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EXERCISE 


If necessary, read again the two steps given on page 350 
for the measurement of an angle. 


E F 


Fig. 4. Angles to be measured 


1. Measure these angles (Fig. 4) to the nearest 5 degrees: 

(a) HOI (c) BOD (e) BOA (g) GOB’ (i) LOH 

(D\@GOl a (G)ebOL ae) FOL (hk) BOK (j) AOE 

2. What is the sum of angles JOJ and JOL? 

3. What is the sum of 4 HOD, DOB, and BOL? 

4, What is the sum of 4 BOC, COG, GOK, and KOB? 

5. What angle added to ZJOK would make a rt. 2? 

6. What angle added to angle HOA would make an angle 
of 180°? 
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191. The Construction of Angles. (CLASS AND WRITTEN 
Work.) If you can measure the angles called for in the 
exercise on page 351, you will have no trouble in drawing 
angles of any size. 


To draw any given angle, follow these three steps: 


1. With a ruler or the edge of your protractor, draw a 
straight line which will form one side, or leg, of the angle. 


2. Place the protractor along this line with the arrow at 
the point which is to be the vertex of the angle. Find the 
desired degree of the angle on the semicircular scale, and 
make a dot to show where the second side, or leg, of the 
angle should pass through. 


3. Connect this dot with the vertex-point of the first 
line by means of a straight line. The result will be the 
desired angle. 

Figs. 1 to 3 below show these three steps in the con- 
struction of an angle of 40°. 


Fig. 1 Fig. 2 Fig. 3 


Read the directions for drawing an angle again, study 
Figs. 1 to 3 once more carefully, and then draw the angles 
called for in the exercise on the next page. 
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1. Draw the following angles: 


(a) An angle of 45°. (f) An angle of 35°. 
(b) An angle of 90°. (g) An angle of 22°. 
(c) An angle of 120°. (h) An angle of 75°. 
(d) An angle of 135°. (2) An angle of 270°. 
(e) An angle of 180°. (7) An angle of 300°. 


2. Draw a right angle and divide it into three equal 
angles. (Hint: How many degrees in each angle?) 

3. Draw an angle of 180° and divide it into three equal 
angles. 


4. Show by a drawing the number of right angles in a 
circle. 
5. Draw a circle and divide it into ten equal parts. 


Think: How many degrees will there be in each of the ten 
angles? 


192. The Vocabulary of Angles. (Srupy Periop.) There 
are a number of words and expressions which you will need 
to know in connection with angles. Look over the list below 
and decide which ones you already know and which ones 
you need yet to learn. 


1. Right angle 6. Vertex 11. Protractor 

2. Radius 7. Diameter 12. Angular motion 
3. Straight angle 8. Circumference 13. Perpendicular 

4, Acute angle 9. Are 14. Semicircle 

5. Obtuse angle 10. Degree 15. Side (of an Z) 


In order to help you master each one of the above terms, 
the definitions on the next page are given. It is not neces- 
sary to learn these “‘by heart,’’ but you should be able to 
define each in your own words, both with and without 
the use of diagrams. 
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1. A right angle (a square corner) is an 
angle of 90°. Another way of defining a 
right angle is to say that the sides of a 
right angle are perpendicular to each other 
(Fig. A). 


Fig. A 


2. Aradius is any straight line connect- godivs\M 
ing a point on the circumference of a circle 0 
with the center of the circle (Fig. B). The 
surface swept over by a radius turning 


through an angle of 360° is a circle. Fic. B 
ee 180% M G 
ri > N en \ 
A B c 0 H I 
Fig. C Fie. D Fig. E 


3. A straight angle is an angle of 180°. In other words, 
the sides of a straight angle form a straight line (Fig. C). 


4, An acute angle is any angle of less than 90° (Fig. D). 
5. An obtuse angle is any angle of more than 90° (Fig. E). 


Ss CS @ 
6 
Vertex ““cumfere™ 


Fig. F Fig. G Fie. H 


6. The vertex of an angle is the point where the two 
lines (sides) forming the angle meet (Fig. F). 
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7. A diameter is any straight line drawn through the 
center of a circle and which connects two points on the cir- 
cumference. A diameter is also two radii placed so as 
to form an angle of 180°, a straight angle, (Fig. G). 


8. The circumference is the closed curved line which 
forms the boundary of a circle. The circumference is also 
the line traced by the moving end of a radius in turning 


through an angle of 360° (Fig. H). Are 

9. An arc is any portion of a circum- oa 
ference. An arc can also be said to be the % yf 
curved line formed by the moving end of a <a 
radius in turning through an angle of any x a 
size (Fig. I). ed 


10. A degree is the angle formed by the turning of a 
radius through z¢o of a complete revolution about its 
center. There are therefore 360 degrees in any circle 
(See Fig. 5 on page 348.) 


11. A protractor is a semicircular scale graduated (marked 


off) into degrees for the purpose of measur- _ motion 
ing and constructing angles. Oy 
ZB fe [ok ee 
eae ees 4 ka SS 
12. Angular motion is circular motion, or Ss 
the motion of a line moving around one oe 
endasacenter. Thus, the hands of a clock ‘s 


and the spokes of a wheel have angular 
motion. 


13. A line is said to be perpendicular to 
another line when the two lines form right 
angles (90°). Line AB is perpendicular to 

line CD. 
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’ 14. A semicircle is half of a circle. It is 
ae also that part of a circle bounded by any 
ey diameter and an arc of 180°. 


Norte: Arcs are also measured in degrees. The are contains 
as many degrees as does the angle formed by the radius in tracing 
the arc. The arc is a line, the angle is a surface. 


15. The leg of an angle is a side, or one of the two lines 
forming the angle. 


193. Practice with Angular Measure. (WriTTEN WorKE.) 
Write the answers or make the drawings called for in each 
of the problems below. 


1. Which of the following angles are acute angles? 
Which are obtuse angles? Which is a right angle? Which 
is a straight angle? | 

(€)> 35°" 2. (d)20U (G)) 240 ey) eae (m) 60° 

(b) 180° (e) 160° (h) 903° (k) 182° (mn) 325° 

(c) 245° “(f)) 16° (t)) 27028 2b) an 0 en ce 
2. Draw the following angles, using your protractor: 

(a) 90° (c) 280° (e) 45° 

(6) Straight angle (d) 224° Gal ae. 

3. Draw a line 3” long and label it AB. Draw a line 
BC which is perpendicular to AB at the point B. 


4, Draw an arc of 90°. 
5. Draw an angle of 75°, and label the vertex. 


6. Draw a semicircle, and label the diameter, the are, 
and the number of degrees in the angle at the center. 


Hint: What kind of angle at the center is formed by the diameter 
of a circle? 
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194. Rapid Drill. (Orat Work.) Soldiers in the army 
take a set of physical exercises for a few minutes each 
morning, to use the different muscles in their bodies. The 
examples below are good “arithmetic exercises.” 

(A) (B) (C) (D) (E) (F) 


B66 1, Add: || 20= 
1. | 82)691 | —98 9, 6, 8, 8] what % 


Qe 
Formula 
e. 19)114 ; . | for area |. 
of circle? 
126 |15=150% 
4. ; : ; —47 | of what | 37)261 
——— —_ lirnpianl ors 
; Factors 59 942 
5. of 2lare] x7 | —810 
it haYeR td Ms 
i 214 |2bu.3 pk. 
6. ‘ x 15 5 
3 : SS 
Add: 
7. what |5, 4, 9,7 


fraction? 


12.5 
8. <7) eae 


MEASURING PROGRESS 


SELF-TESTING DRILL NO. 27 


195. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. 
2. Find the 3. Multiply: 4, Find the 
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1. Add: 
5l difference: 9081 sum: 
5637 18416.51 4957 213 
8734 9390.96 “5 53 
4167 a ieneenaiienes 32 
3656 Tue. 4 
Caer 5. Divide: 36.5668 by .452. 


6. What number is sixteen times as large as 12? | 
7. Find the income from $800 @ 5% for 1 yr. 6 mo. 


8. Multiply: 9. Multiply: 
O07 3 gal. 3 qt. 
67.98 5 


10. If 24.9% of a number is 115, is 100% of the num- 
ber about 4600, 2225, or 460? 


11. Find the sum: ' | ee t 
2 pk. 7 qt. 1 pt. y y iy 
6 pk. 2 qt. Yj Dy | 

LLL 


3 pk. 

8 pk. 4 qt. 1 pt. Era. 1 

12. What is the area of the shaded part of Figure 1? 

13. What amount invested at 43% will pay my taxes 


which total $421.65? 
14. If 36=100% of a number, .18=what per cent of 


the number? 
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Date CuEckKs IN DETAIL | Date |Deposits} Date |BaLANcE 


Balance brought forward sg $116.89 


Aug. 2 ZO OME (eD Aug. 2 Aug. 2] 117.14 
- Aug. 6] 13.50 Aug. 6 Aug. 6] 103.64 
Aug. 9 ery Se. Aug. 9 Aug. 9} 98.89 
Aug. 15 Aug. 15] 50.00 | Aug. 15} 148.89 
Aug. 23 5.00 1.85 2:35 | Aug. 23 Aug. 23] 140.69 
Aug. 27 4.16 Aug. 27 Aug. 27 | 186.53 
Aug. 31 1.00 Aug. 31 Aug. 31} 1385.53 


15. Check the final balance for August 31, 1927 ($135.53), 
as shown on the monthly statement above. If the final bal- 
ance is correct, write “‘correct”’ as youranswer. Ifa mistake 
has been made, write the correct final balance as your answer. 


STANDARDS 


You are nearly through with seventh-grade arithmetic. These last 
drills are giving you a good “picture” of how able you will be to do good 
work in grade eight. It would be wise for you to study every mistake 
and use the Self-Help Index, page 471, to find needed review work. 
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196. The Compass as an Instrument for De- 
termining Direction. (Stnenr Reapine.) Most 
of you have heard of the compass which sailors, 
woodsmen, hunters, aviators, and others use to tell 
direction. Probably you have seen a compass and have 
wondered how it works. Do you know that you can make 
a compass in a few minutes? Farther on in this article, 
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directions will be given for a simple experiment with a home- 
made compass. 

A compass (better called a magnetic compass) is shown 
in Fig. 1 below. It looks like a watch with the directions 
(called points of the com- 
pass) marked on the dial 
instead of hours. There is 
a hand which turns on a 
pin, or pivot, in the center. 
Unlike the hand of a watch 
or clock, the hand on the 
compass is a magnet, like 
the horseshoe or bar magnet 
such as you can buy at 
small cost in the stores. 
You will understand how 
the compass works if you 
know something of the history of the compass. 

Many centuries ago it was discovered that a certain 
kind of iron ore acted like a magnet; that is, it attracted 
bits of iron or steel. About the thirteenth century sailors 
began to use this curious ore (called ‘“lodestone’’) in de- 
termining the directions by which to steer their ships. A 
needle made of lodestone will point almost north and south, 
if mounted on a pivot as shown above in the hunter’s com- 
pass. You can make a compass at home from. a sewing ~ 
needle and a small piece of cork, provided you have an 
ordinary magnet with which to magnetize the needle. 


UL 
wy 1) 4 10 4 z 
4, 


Fig. 1. A Hunter’s Compass 


197. An Experiment with a Home-made Compass. 
(Home Work.) Take a sewing needle and rub it hard for 
several minutes with the end of an ordinary horseshoe, or 
bar, magnet. It is best to stroke the needle with the magnet 
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always in the same direction. This will magnetize the needle 
and cause it to point nearly north and south when mounted 
on a piece of cork, now to be described. 

Cut a thin piece of cork about an eighth of an inch thick. 
Run the needle through the cork as shown in Fig. 2. Place 
the cork and needle gently on the surface of some water, 
which nearly fills a shallow dish, such as a saucer or soup 
plate. 

The needle, if magnetized, will turn slowly into a nearly 
north and south direction. Now try turning the needle in 
other directions and watch it return to the north and south 
position. 

Note: A compass doesn’t 
point directly toward the 
north pole, but rather toward 
the magnetic north pole, which 
is located near Hudson Bay. 
In the central States, the com- 
pass points within 5° or 10° of ; 
true north. Z 
| In the Pacific States the 
_ compass will point 15° to 20° 
east of north. In the Eastern 
States it will point from 10° 
to 20° west of true north. Any one using a compass a great deal 
soon learns about how many degrees away from true north the 
needle of a compass points in his own neighborhood. 

198. A Project with a Hunter’s Compass. (Ciass Work.) 
| Borrow a hunter’s compass (or other small pocket compass) 
| from some one in your town or city. “Line up” the north 
/ and south poles of the compass as nearly in a straight line 
north and south as you can. Then read the hand and see 
how many degrees east or west of true north it stands. 


Fia. 2. A Home-Mapr Compass 
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From the facts below you can see about what the reading — 
should be for your part of the United States. 

If your results do not agree fairly closely with the figure 
given for the city nearest where you live, the error will 
be due chiefly to the fact that it is difficult to line up the 
N and § on the compass in a true north and south line. 


Baltimore 7° W Omaha 10° E 
Boston 15° W Philadelphia 9° W 
Chicago 3° E Portland (Maine) 16° W 
Columbus 2° Ww Portland (Oregon) 23° KE @ 
Denver 15° E San Antonio 10° E 
New Orleans 6° E San Francisco 18° E 
New York City 11° W Savannah 0° 


7° W (as given for Baltimore) is read: The compass points 
7° west of true north. 

3° E (as given for Chicago) is read: rhe compass points 
3° east of true north. 


QUESTIONS 

1. How many degrees are there on the dial of a compass? 

2. Why are the degrees shown as they are on the compass on 
page 360? 

3. How many degrees apart are true east and true north? 

4. Do you see that, in general, all cities west of a line running 
straight south of Hudson Bay (which is near the magnetic north 
pole) have compass readings which are east of true north, and. 


that all cities east of this line show compass readings which are 
west of true north? Can you explain this fact? 


199. Review of Angular Measurement. (Writren 
Work.) Notice that there are two parts to this article. 
Part I reviews the ideas about angles, and Part II asks you 
to work some problems and make some drawings. 


eh 
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PART I 


Number your papers carefully and write the word or words 
that should be on each blank. 


1. To describe the’ position of an object, we must know 
both the distance and the............ from a known point. 


2. At 3 o’clock the hands of a clock form an angle of 
a degrees. 


3. In twelve hours the hour hand of a watch passes 
through an angle of.._............ degrees. 


4. The figure formed by the tip of a hand of a clock in 
making a complete revolution is called a................... 


5. At exactly six o’clock the hands of a clock form a 


7. The circumference of any circle contains.................. 
degrees. 


Sa Uhere ares eee degrees in the arc of a semi-circle. 
Orel here: are.2.. eee right angles in a straight angle. 


10. One line drawn at a 90° angle to another line is 
eC eCON DC... ud ns to that line. 


11. The hand of a clock or watch can be thought of as 
(1 of a circle. 


1a LDere. ALCL. 2.88 angles of 45° in a circle. 


13. Angles drawn on paper may be measured by means 
jof an instrument called a_.................... 


14, A protractor is graduated into_............ degrees. 
15. An angle of less than 90° is called an... angle. 
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16. An angle of more than 90° is called an.................... 
angle. 


17. An angle of 90° is called a... angle. 

18; Aniangle of.1S0%1s called 9. — <5 2 angle. 

19. The point where the two sides of an angle meet is 
called the..................... 


20. Any portion of the circumference of a circle is called 


21. Two radii which form a diameter make an angle of 
9 ee degrees. 


22. The sides of a straight angle form a 


23. Any line which connects two points on the circum- 
ference and which passes through the center of a circle 


24, The pointer or hand on a compass is really a 


25. The compass in your neighborhood points approxi- 
TAVIS ere ee degrees= teat. of true north. 


PART II 


1. With a ruler draw two lines which intersect (cross). 
near their mid-points. (Do not make the angles right 
angles.) Measure all four angles formed. Are any two of 
the angles equal? . 


2. Draw a figure which shows that a straight angle 
equals two right angles. 


3. Draw an angle of 45°. One of 75°. One of 135°. 


4, Draw a right triangle of the dimensions: one side, 
5”; one side, 3”; and the third side, 4”. Measure the two 
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angles other than the right angle. (a) What is the sum of 
these two angles? (b) Are they acute or obtuse angles? 


5. Draw a triangle with one angle an obtuse angle. 


6. See if you can draw a triangle with two angles obtuse. 
Can this be done? 


7. See if you can draw a triangle with two angles that are 
right angles. Can this be done? 


8. See if you can draw a triangle with all three angles 
acute. Can this be done? 


9. Draw the face of a clock showing the hands at eight 
o’clock. Measure the angle formed by the hands. 


10. What angle must be added to each of the following 
angles to make a right angle? 


(15° (0) 2352. (ce) 225° 8 (d) 90° (ce) 60° 8G ree 

11. What angle must be added to each of the following 
angles to make a straight angle? 

(a) 90° (6) 45° (c) 135° (d) 225° (e) 165° (fe ts0e 

12. (a) Through how many degrees does the hour hand of 
a clock pass between 6.00 a.m. and 6.00 p.m.? (6) Through 


how many degrees does the minute hand pass in the same 
length of time? 


13. What is the sum of the four angles of a rectangle? 


14. Does increasing the length of the sides of an angle 
increase the number of degrees in the angle? 


15. Write a short paragraph telling how a hunter’s 
compass works and why it does so work. 
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200. Practice in Estimating. (Wrirren Work.) Do not 
work the examples below. Write as your answers the best 
estimate to be found in the column at the right. If the esti- — 
mate is a denominate number, name it. 


ie 
. What sum equals a 62% discount on (6) 120 


.93 X 8082 (a) 8 


$186? (c) 800 
. Area of a triangle with base of (d) 12 
80’ and altitude of 20’. (e) 24 
. 54 is what per cent of 450? (f) 12% 
ore ad Ai whe! (9) ath 
Tf 298 10% of NIN ee (h) 
ie ie (i) 8.00 
. Find 250% of 302. (j) 1200 


. Interest on $530 for 3 mo. @ 6%. 
. .24).19032 
10. 


Find the volume of a rectangular solid with di- 
mensions 33’ X4’ X73’, 


GETTING READY FOR THE EIGHTH GRADE 


201. A Project in Self-Direction. (Cnuass Worx.) There 
is no new work in Arts. 202-211. These articles are important, 
however, because they use processes and ask for facts which | 
you must have well in mind in order to do good work in the 
eighth grade. If you can work Arts. 202-211 correctly 
without help from anyone, you are ready for the arithmetic 
work of Grade Eight. 

It will be a good plan to watch your work in arithmetic 
very carefully the next few weeks. Some pupils have found it 
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thelpful to make a record of their weak points and then to 
make themselves do a little extra work on these weak points. 
_ A good way to do this is to keep ‘“‘notes” on your work. 
These serve as a guide for extra practice. The chart 
elow shows a part of the notes of a seventh-grade pupil. 
‘Florence put on her chart the number of each example she 
Missed. Then she decided what articles to study by using 
the Self-Help Index on page 471. 


If found please return to Florence 


Arithmetic Notes White Roome7 = Wien Sorcon 


n 
o 
Date Art. No. as What To Do 
25 
i 
May 10 Art. 202 3 | Practice on Arts. 216, 217 
Drill 28 12 | Practice on Art. 280 
May 12 Art. 204 3 | Study Arts. 99, 100 
Problem Scale XIV 8 | Misread prob. Study Arts. 18, 105) 
| May 14 Art. 207 5 | Study Art. 279 
Drill 29 7 | Study Art. 236 
“May 17 Art. 210 6 | Study Art. 236 
Drill 30 9 | Study Arts. 264, 265 
May 19 Art. 211 2 | Study Arts. 288, 289 
8 | Study Arts. 38, 40 
15 | Study Art. 109 


You will enjoy directing your extra practice if you make 
your notes thoughtfully. 
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SELF-TESTING DRILL NO. 28 


202. Directions. Time allowed: 15 minutes. Follow the — 
directions given for Drills 1 to 5. Even if you rate high on 
this drill, you should be sure that you understand just what ~ 
your mistakes were, if any. 


1. Subtract: 2. Subtract: 3. Add: 4, Divide: 

170400 88.0488 709.2 42 by 33 
97163 30.4689 80.5 

wus <> 209.8 } 
Peo 6 

5. Subtract: 518.2 ———— 

19 ft. 3 in. 922  -452)217412 
14 ft. 10 in. 172.9 

7. 392 is how much 8. Multiply: 9. Find 874% 

less than 624? 34.59 of 784. 
9.75 


10. 663% of a certain number=1654. 100% 
of that number =? 


11. If 67 =100% of a number, .67 equals what 
per cent of the number? 


12. 9 yd. 2 ft. divided by 9 =? . 
13. Read the thermometer shown at the left. 


14.* On the next page are given three formulas. 
Below them are six problems. Which problem 
in the list below could be solved by formula a? 
By formula b? By formula c? 
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Formulas: 
(a) «1=prt (b) A =ab 
Problems: 


(1) To find the volume of a room. 

(2) To find the circumference of a 
circle. 

(3) To find the area of a triangle. 

(4) To find the area of a rectangle. 

(5) To find the rate of interest. 

(6) To find interest. 


15. Find the volume of the figure at the right. 


*To count Example 14 correct, each part must be correct. 
*!1 6/7] 8 19-14 15 
ial Bae ee bee et 


PROBLEM SOLVING 


203. Thinking About Problems. (CiAss Work.) Spend 
10 minutes in studying the questions below. Be ready to 
tell just how you would answer each question. 


STANDARDS 


What notes should you make on this drill? 


1. If a problem asked you to find the sum of several 
numbers, what process would you use? 


2. If 15 is a certain per cent of a number, how would 
you find the number? 


3. If each of a certain number of pupils gave the same 
amount of money, how would you find the total amount 
given? 


370 PROBLEM SOLVING 


4, If you knew the dimensions of a room, how could you 
find its volume? 


5. How can you check a division example? 


6. How can you find each one’s share, if you know the 
amount to be distributed, the number who are to share, 
and that all are to share equally? 


7. How would you find the average of a list of 8 numbers? 


8. How would you make very sure that the answer to 
a problem using subtraction is correct? 


9. If you knew how much money was invested and how 
much money the investment earned per year, how would you 
find the per cent at which the money was invested? 


10. If a problem asked you to find how much more one 
number is than another, would you add, subtract, multiply, 
or divide? 


11. How would you find a given per cent of 75? 


12. How would you find the interest, if you knew the 
sum of money on which the interest is reckoned, the per 
cent, and the length of time the money was at interest? 


13. If you know the dimensions of a triangle, how can 
you find its area? 


14. How would you find the money to be paid a salesman 
if you knew the amount of his sales and the per cent he was — 
allowed as commission? 


15. How would you find what per cent n is of h? How 
would you find what per cent h is of n? (Nore: Think of 
” as being some number, and h as being another number.) 
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PROBLEM SCALE NO. XIV 


204. Problems Requiring Careful Reading. (WRriITTEN 
Work.) You can earn 65 points by working every problem 
correctly. Take time to get clearly in mind what each 
problem asks you to find. 


1.* Figure the prices for the Annual Marked-Down Sale. 


Use these facts and report your answers as shown. (5) 
Regular Price Reduction Marked-Down Price 
(a) Goods A, $ 5.00 Sofft» Soe. Deane 
(b) Goods B, $ 3.00 NOLL # es th Wee ores 
(c) Goods C, $24.00 DOUG Of 2 SUR cere 
(d) Goods D, $42.00 S757: 0f a See 


2. A can of spinach weighs 1 lb. 1 0z., a can of cling- 
stone peaches 1 lb. 13 oz., a can of sliced peaches 10 oz., 
a can of prunes 1 lb. 12 0z., and a can of fancy corn 1 lb. 4 02. 

Three boys took the following amounts of canned goods 
for food on a canoe trip: 

5 cans of spinach 2 cans of prunes 

4 cans of clingstone peaches 7 cans of fancy corn 

6 cans of sliced peaches 


How much did the boys’ canned goods 
weigh? (6) oe 
3. Find the length of the circumference Diemeter 


of the circle shown at the right. The 
figure gives the length of the diameter. (6) 

4. The question: ‘‘What state is next south of Ken- 
tucky?” was asked of a large number of pupils. 38%, or 
1150, of these pupils got the correct answer. How many 
pupils were asked the question? (Ignore fraction in ans.) (7) 


*All parts must be correct for Problem 1 to count as correct. 
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5. The Dane Coal Company borrowed $4500 for ninety 
days @ 64% in order to take advantage of certain discounts 
in buying from a mine. How much did the loan cost the 


company? (7) - 


6. Nineteen hundred twenty-four pupils in various — 
seventh grades were asked in geography classes this ques- — 


tion: ‘In what state is Mt. Shasta located?” Only 17.5% 


of these pupils gave the correct answer. How many pupils ~ 


failed to answer this question correctly? (Ignore the fraction 
in the answer.) (8) 


7. The base of a certain triangle is 4 miles. The 
altitude from this base is 7 miles. What is the area of 


} 


the triangle? (8) © 


8. Calculate the amount 
of canvas it took to make 
this tent. The tent is 10 


The dotted line running from 
the top of the tent down 
one side represents an al- 
titude of 14 ft. No extra 
canvas is needed for the door, 
and there is no canvas on the floor of the tent. (9) 


9. The three sides of a right triangle are 9 ft., 12 ft., and 
15 ft. What is the area of the triangle? (It may help you to 


make a rough drawing.) (9) 
STANDARDS 
Superior work: 31-65 points Slow work: 11-13 points 
Good work: 21-30 points Inferior work: ~ 0-10 points 


Average work: 14-20 points 


ft. by 10 ft. at the bottom. 
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MIXED REVIEW 


205. Mixed Review of Important Facts. (ORAL Work.) 
There are three parts to this article. Study each part before 
the oral recitation begins. 

After a few minutes of study every seventh-grade pupil 
should be able to give the correct answer to each item in 
this article. 


PART I. WHOLE NUMBERS 


2. 
(a) 7X5+6 (a) 58—48 (a) 17)102 
(b) 7X7+6 (b) 47—42 (b) 50)400 
(c) 8X6-+7 (c) 41-36 (c) 58)464 
(d) 9X4+8 (d) 61—54 (d) 19)171 
5. 489 
<306 Would be checked by................. 
A015 
6. 36)14437 Would be checked by................. 
Tensolite 
—4185 


78987 Would be checked by................. 


9, In the number 8527: (a) the figure in the tens’ place 
Ise: pa(D) ins thes hundreds splacesiseees se: =s , (c) in the 
Mts. DIACe 1s. , (d) in the thousands’ place is............. 


10. How can addition be checked? 
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PART II. FRACTIONS 


1. Give the common denominator to use: 


(a) cts (dq) z+10 (9) @+i0 
(b) s+12 (e) 12-5 (h) re-5 
(c) s-z ON ieee: (t) totus 


2. Reduce the following to good forms for answers: 
@)$ @O1F ©6L @St @) 
(b) 28 (d) $ per et Ne pee acre 
3. Change the following to improper fractions: 

(a) 45 Gulls Serre oss (2) 63 
(b) 1% (d) 33 (f) 6 (h) 73 (j) 33 
4, Tell what canceling would be possible in each: 


(a) v5 Xve (c) 8x72 (e) sXto 

(b) 3X7 (d) x of 3 (f) 12x32 

5. Read each of the following as multiplication examples: 
(a) 3+4 (c) $+6 (e) 7228 

(b) 8+7 (d) 43+23 (f) 5§+15 


6. Tell what should be on each blank: 
(a) (6) (c) (d) (e) (Ff) Gg) (A) @) CZ) (K) CD (mM) (n) 


7. Which of the fractions is the larger in each pair? 
(a) Zors .{c) fore (a) ors Ge or 
(6) ¢or3 (@)gors (ff) Fors (h) $or 


w]00 00/4 
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PART III. DECIMALS 


1. Read the correct answers. The figures are correct. 
(a) 43.6 (6) 42.78  (c) 4.26x70.3 =299478 


i258 —3.2 6 
.0 9 3.95 2 726 
4.7 2 (d) 3.41)247.566 
1-25 1s 2e1 

2. In the number 7812.345: 
|.isin theme ees place. Pis'in the. eee place. 
Sis. thes place. 4-18°1n thes... place. 
Dis in te eee place. 718: inst Gee nee place. 
tis ine the: toes ee place. The number is read............. 


3. Tell what should be on each blank. Give fractions in 
lowest terms. 


Decimals 


Fractions 


Per cents 


Decimals 


' Fractions 


Per cents 
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4. Tell which example in each of the pairs below will 
give the larger answer. 


(a) Multiply: (c) 78.1)4670.17 or .0781)46.7017 
47.6 or 47.6 


Se (d) Multiply: 


9084 or 9084 
(b) 3.48).92176 or 348)921.76 .04 .004 


206. Rapid Drill, (Orau Work.) Here is the last 
rapid drill in the seventh grade. If you worked all the 
others carefully, this one will not be hard to do. In the 
long division examples, give only the first quotient figure. 


(A) (B) (C) (D) (E) (F) 


432 
Find 6% — 
1. | of g250 | x2 | 63)256 


12.0 |Howmany Rens 


2. | —8.4 | degrees in 18 29)143 | what % 
wcrc mes of 15? 
| ete 324 894 9.6 
Bie 27)135 | -=69 =104 x5 
oe 120 | What is 113 
4, She 
what %| 01 48)427 | —84 


112 


5. | 74)299 | —96 D lle 


3000 lb. 
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(A) (B) (C) (D) (E) (F) 
’ Add: Bas 94 .136 
hy 97,9], > x3) 068 18)149 
decimal? 
L533 145 
——| Add: 
i —6.9 36)252 9, 5, 5, 6) msi) 
95 
8. | 4313 |70% of N) xg 
a yr. ind ce |e 
€+—xX=5  SELF-TESTING DRILL NO. 29 


207. Directions. ‘Time allowed: 
directions given for Drills 1 to 5. 


15 minutes. Follow the 
Rate yourself. 


1. Subtract: 2. Subtract: 3. Add: 4, Multiply: 


1379484. 113749.8 89110 6859 
945897 36289.7 770869 241 
ae a ae 881001 a 
494817 
5. Multiply: 6. Add: uh 
2 bu. 3 pk. 22 .987)343.476 
8 o 
pees 38 


8. What is the total area of the 
three farms whose areas are listed 
at the right? 


9. 32x92 =? 10. What is 
300% of 310? 


1 sq. mi. 250 A. 
1 sq. mi. 526 A. 
1 sq. mi. 319 A. 


11. What is 125% 
of 292? 
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12. 126 is what per cent of 450? 
13. Is 16.5029 +8.24 about 200, 2, or .2? 


pe Oh 14. Find the area of the 

| _ figure at the left. 
ani 15. Fill in the blanks below 
for the facts given in the prob- 
| lem. Do not solve the problem. 


PROBLEM: Find the income 
made on an investment of $750 
Git, tor 2:yrv6 mo. “1 =o2 7 > Ee a od tere enc 


ea OMI: 


Your mistakes on this drill will show what review study you should do. 


208. Mixed Review of Important Facts.. (ORAL Work.) 
The two parts of this article will give you a chance to review 
denominate numbers and percentage. Study for a few 
minutes and be ready with the answers. 


PART I. DENOMINATE NUMBERS 
1. Tell what should go on each blank: 


The Rag ES inches. xe LOO yds =e tts 
Riel cus yd. =... cu. ft XI: 807; =... Ib 
tee dee in, =n... ft. XL 90 min, =e hr 
Ven O Gina. pk. Xe tte in 
VeelO pure pk. XIVO sq? iti ee: sq. in 
Viesls quarters=$.....1 KVieC ite & yd 
aVah Tene DG) bein, on gal. X VEO Ott pt. 
Whiley Qeyd. =... ft XVII. 73.dimes =........ cents 


Te, tnt See tt: XVIII. 141b. =__....02. 
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2. Tell what the black-faced numbers will become as the 
division is being performed: 


(a) 4)1 ft. 8in. (c) 5)6 lb. 3 oz. (e) 6)8 gal. 3 qt. 
(b) 3)4bu.2pk.  (d) 2)7 qt.1 pt. (f) 4)9 yd. 2 ft. 


3. Reduce these numbers to good forms for answers: 
(a) 8ft.17in. (c) 4qt.7 pt. (e) 5]b. 21 oz. 
(6) 3bu:7 pk. — (2) 3ydcll ft: 1 o(f) 38q-itslb0saqam 


PART II. PER CENTS 


1. Tell what ought to be on each blank. You need not 
give an answer where a cross (x) stands. 


(a) (6) (c) (d) (e) (f) (9) 
Percents | 50% | 100% | 662% | 7% | 25% | 122% 


Decimals 


Fractions 


Per cents | 120% | 162% 


Decimals 


Fractions 


2. At the top of the next page are some questions in 
‘percentage. Restate each question in example form. The 
sample above the questions will show you how you are to 
give your answers. 
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SamMpLE: What is 4% of 96? Answer in words: “Point zero 4 
times ninety-six.”’ 


(a) What is 9% of 316? (f) 84 is what % of 64? 
(b) What % of 84 is 31? (g) What is N when 87 = 
(c) 484 is 6% of N, N =....? 140% of N? 


(d) 580 is what % of 970? (h) If37=13% of N, N=....? 
(e) What is 125% of 347? 


3. Make questions in percentage which would be answered 
by these examples: 


(a) 3225 or 148)37.00 (f) #2 or 21973. 

(b) .06)$452 (g) 1.125 $936 

(c) .72x$724 (h) + or 4)1.00 

(d) 1.42)4372. (i) os; or 1236)421.00 


(e) .005)3075 
4. Restate each question in example form. You will find 
it useful to know the formulas? = prt and r = ori+p. 


(a) What is the interest on $745 for 3 yr. 6 mo. @ 7%? 

(b) What is the interest on $1200 for 38 mo. @ 4%? 

(c) What is the interest on $500 at 64% for 2 yr.? 

(d) If $500 earns $40 a year interest, at what rate is it 
invested? 

(e) $80 a year dividend is paid on an investment of $1200. 
At what per cent is the money invested? 

(f) What is the rate of interest earned on an investment 
of $5000 which pays $350 dividend per annum? 

(g) What is the interest on $750 @ 44% for 30 da.? 

(h) What is the interest on $1000 @ 51% for 8 mo.? 


(t) What is the rate per cent on an investment of $800 
which pays $54 annually? 
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209. Twenty-Five Review Examples. (OraL Work.) 
All seventh-grade pupils who expect to do good work in the 
eighth grade should be able to give the correct answer to 
each example below without having to use paper and pencil. 
Answers must be reduced when possible. 


1. Add: 2. Subtract: 3. Multiply: 4, 9)982 
49 437 87 
36 149 6 
42 
5. 342 6. 44-2 7 2x3 8. $+6 
9.4.34.14 10. 6.28-.163 11. .7X3.4 12. .8)656 
13. 4 ft. 11 in. 14, Subtract: 15. Multiply: 
4 in. 2 yas (ett: 2-0. lopt. 
Pitgeo in. Ieyd..2 ft. 7 
16. 


19. 3)5gal.1qt. 20. 6%of400 21. 4is what % of 12? 
O28 tO 25076 OL UN IN = tee ? 
PRS, VES a peck s when p =$200, r=6%, ¢=2 yr. 6 mo. 
Fe alee toe es when p =$100 and 2 =$7 per year. 
25. 6 X4.49 equals about: 2700, 270, 27, or 2.7. 
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SELF-TESTING DRILL NO. 30 @+#=x=» 


210. Directions. Time allowed: 15 minutes. Follow the 
directions given for Drills 1 to 5. Rate yourself. After you 
have marked your rating on your Chart, take time to study 
the errors you have made. Be sure you understand just 
what your trouble was. 


1. Add: 2. If 50% of N =900, 100% of N =? 
$ 5.10 
43.44 
6.54 3. 8.71)61135.49 4, Subtract: 
22.56 622 
25.78 393 


5. 869)543125 


6. Martha said that 6897 multiplied by 578 equals 
3,984,466. If she was correct, write “Correct” for your 
answer. If she was wrong give the correct product. 


7. Find the 8. Find the cost of borrowing $750 for 
product: 3 mo. @ 34%. 
1.934 
690.8 9. 6+275 =? 10. Subtract: 


9 sq. yd. 3 sq. ft. 
6 sq. yd. 65 sq. ft. | 


(c) = equals what decimal? 
(d) 15,840 ft. = 


12. What percent of 1300 is 585? 13. 7)6 ft. 11 in. 
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14. Find the volume of a 
wall safe, the inside dimen- Gal Bi Ceara 
sions of which are 2’8”x 
Me VC.) Littox 3). 


15. The gas meter shown 
at the right reads_............. 
cubic feet. 


aM 
© 


*To count Example 11 correct, each part must be correct. 


STANDARDS 


REVIEW OF IDEAS 


211. Inventory of Arithmetic Ideas. (Cuass Work.) 
Below are some questions and little problems to use in 
reviewing important ideas in arithmetic. If you have done 
good work in seventh-grade arithmetic, you will find it 
very interesting. Make sure to find out the answers to any 
questions which bother you. 


1. Can you name three places in arithmetic where we 
have to change the form but not the value of a number? 
(Anyone will be able to think of reducing fractions and answers, 
but there are many other places.) 


2. Which of the five examples below is the right one to 
use in finding 54% of 435? 
(a) (0) (c) (d) (e) 


535 435 435 +54 435 .0525)435 
X 525 X .0525 x5t 
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3. Which of the five examples below is the right one to 
use in answering this question: What per cent of 386 is 655? 


(a) $88 or 386)655.00_ (b) 386 (c) 386 
x .655 6.55 


(d) 282 or 655)386.00 (e) 655—386 


4. Which example of the four below would you use in 
finding 100% of a number if you knew that 125% of the 
number was $75? 


(a) 1.25)75.00 (6) 750r75X2 (c) .125)75.000 (d) 75 


ees ide 

5. What important ideas in arithmetic do each of the 
following words suggest? indorsed discounted cashed 
receipted deposited balanced security amount 


principal promissory commission. 

6. Be ready to go to the board and explain clearly how a 
remainder in the quotient in a long division example is 
used in checking. 

7. What are good questions to ask oneself when solving 
arithmetic problems? 

8. Can you tell the things that a citizen should know 
about electric meters and gas meters? (Can you give your 
answer without making any mistakes in grammar?) 


9. What questions in percentage would the following 
examples, if worked correctly, answer? 


(a) 456.07 (b) 88; or 389)98.00 (c) .64)470.00 


1¢. What important ideas do each of the following words 


suggest? deposit slip deposit book monthly  state- 
ment check stub. 
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11. Think out carefully just how you would reply to 
this request: ‘‘Please give me the main ideas about budgets 
and budget making.” 

12. Mr. Bailey was ‘‘all mixed up” about the meanings of 
the word capacity. Can you explain the different ways 
in which this word is used? 

13. You have learned five important facts about the 
formula. Be ready to explain these if you are called upon 
to do so. 

14. What important ideas do each of the following words 
suggest to you? square measure cubic measure radius 
base and altitude perpendicular circumference diam- 
Clete Tl 


15. Suppose one of your friends hadn’t the least idea 
about the meaning of the word commission. How would 
you explain the meaning of this word to your friend? 

16. What special meaning has the word solid as used in 
arithmetic? 

17. How would you find the volume of a rectangular 
prism whose three dimensions were: 2 feet X 2 yards x5 
yards? 

18. The superintendent of schools was visiting Mary 
White’s class when she happened to be giving a two-minute 
recitation on the topic “‘some important facts about in- 
terest.”” When Mary was through, the superintendent 
turned to the teacher and said, “That is one of the finest 
recitations I have ever heard a seventh-grade pupil make.” 

What would you say about interest if you were called 
‘ upon to discuss that topic? 


19. What question in interest would the following exam- 
ple answer if it were worked correctly? 7=$375. x.065 x4. 
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20. What is the special meaning of the word amount? 


21. The formula i=prt would not mean anything to a 
fourth-grade child. What does it mean to you? 


22. For what is an interest table used? 
23. What are eight facts shown on a promissory note? 


24. When a bank lends money, it often “discounts the 
loan.” What is the meaning of bank discount? 


25. Be ready to go to the board to illustrate what is 
meant by: a bar graph acircle graph a broken line graph 
a picture graph or pictogram. 


26. Show on the board how you would use the formula 
7 == - or pi in solving this problem: An investment costs 


$920 that yields $65 a year, and we want te find the rate 
of interest the investment earns. 


27. Many people think that if a store-keeper pays $60 for 
a dining room table and sells it for $100, he makes a profit 
of $40. Why is the profit sure to be less than $40? 


28. Margin is the difference between the cost and selling 
price of an article. Give some illustrations that show that 
you understand this meaning of the word margin. 


29. What important ideas do each of the following sug- 
gest? right angle protractor semicircle degree obtuse 
angle acute angle angles as measures of direction. 


30. Two seventh-grade pupils were arguing about the 
value of estimating answers. One thought it was a good 
thing to do, and the other thought that it was a silly waste 
of time. Tell what you think about it, and why. 
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212. How to Use the Self-Help Study and Practice 
Lessons. (Cuass Work.) While you are doing seventh- 
grade work, you may need to review some of the things 
you learned in the previous grades. It will not be very 
often though, that all of the pupils in your class will need’ 
to review these things at the same time. Sometimes you 
will need to study and practice on some of these lessons 
while other pupils are working on different lessons. That 
is why these lessons are called Self-Help Lessons. You 
must learn how to help yourself. 

Look at Article 214. What does it tell you about? Notice 
that it is for self-help study. You can study everything 
in this article without the help of your teacher. 

Now look at Articles 225 and 231. They are also articles 
to be studied. 

What is the name of Article 228? Do you see that it is 
for self-help practice? It gives you some good practice on 
what you studied in Article 225. 

Important: Remember that all of these Self-Help Study 
and Practice Lessons are to be used by you to help yourself. 
You can’t help yourself if you look at the answers in the 
exercises and in the Answer Key before you have written the 
answers to the examples in any article. Be fair in playing 
this ‘“‘game’”’ with yourself. If you are fair, you will find 
that you can teach yourself many things that you may 
have forgotten. 
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213. How to Use the Lessons on Addition. (SmENnT 
Reapine.) Articles 213 to 217 are for pupils who want 
to help themselves improve in addition. The little chart 
below can be used in finding the kind of work you need. 


Art. 214 shows you six places in addition which often 
cause trouble. Study Art. 214 if you do not understand 
addition very well. 

Art. 215 gives you useful practice on ‘“‘little’ addition 
examples which are needed for accurate work. Use this 


article if you are troubled with mistakes when you add 
columns of figures. 

Arts. 216 and 217 give practice on harder examples. 
These articles give good practice for those who understand 
addition and can do very easy work but need more practice 
on harder kinds of work. 


214. Six “Trouble Spots” in Addition. (For SeLtr-HeEeip 
Srupy.) You will probably read this article if you are 
having trouble with addition. After studying it, if there is 
anything you do not understand, you should talk over 
your addition troubles with your teacher. 


ie II. 
Keep your place in the column. Carry the correct number. 
In a long column it is| 38 What number is carried 
easy either to skip a figure | 25 tothe tens’ column? Many 
or to add a figure twice. 85 mistakes are made by car- 


Some pupils find it a help 93 Tying a 1 when a 2 or even 
to put their pencil point 64. 3 should be carried. 
by the side of each figure | —— Always be careful to carry 
as it is added. 5 the correct number. 


[=a teieeece 
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III. 


Write the correct figure. 

In Example II on page 388, the 
sum of the units’ column is 25. 
This means you should write the 5 
under the 4 and carry the 2. 

What would you say to a pupil 
who kept doing the wrong thing, 
such as writing a 2 instead of the 
5, or even forgetting to write any 
number at all? 


V. 
Add all columns. 


473 
241 
26 
70 
25 
32 


Some pupils will add the 
units’ and tens’ columns 
correctly, and then forget 
to add the hundreds’, be- 
cause there are no numbers 
near the bottom. 

Always look all the way 
up the column farthest to 
the left in any example before 
leaving it. By doing this you can 
always make sure that you have 
not forgotten to add some num- 
bers at the top of the last column. 


215. “Little” Addition Facts. 
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INE 
Stay in the proper column. 
38 
20 
85 
93 
64 
5 


After you have carried 2 
to the 6, think 8 and then 
add 9; think 17 and add 
8 to the 17; ete. 

Some pupils let their eyes 
wander into the wrong col- 
umn, and add numbers in 
the wrong column. 


VI. 


When numbers are left out, 
don’t be puzzled. 


(a) (0) (c) 
272 272 272 
6 116 006 
72 172 072 
493 493 493 


Look at Examples (a) and (6) 
above. Most pupils would find 
Example (a) the harder. When 
there is a gap, it means 0. 

We do not use 0 at the left of 
whole numbers. But Example (a) 
above can be thought of as it is 
shown in Example (c). 


—y 


(For Sputr-Hetp Prac- 


Tice.) The addition facts in this article are harder ones 


that you find “hidden” in addition examples. 


You may 


have been having trouble with addition because you do not 
know these facts well enough. Practice on them makes 
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them easy. Put a slip of paper over the answers when you 
want to test yourself. 


(A) 


. 23+8=31 
. 114+9=20 
. 89+4=43 
. 16+0=16 


36+7 =43 


. 72+9=81 
. 6447=71 
. 654+9=T4 


. 37+8 =45 
10. 
11. 
12. 


17+4=21 
47 +6 =53 
27+5 =32 


(B) 
34+9 =43 
18 +4 =22 
26 +8 =34 
49 +9 =58 


16+6 =22 
29+1=30 
49+8 =57 
28 +6 =34 


39 +6 =45 
43 +9 =52 
29 +3 =32 
39+5 =44 


(C) 
28 +7 =35 
38 +2 =40 
58 +8 =66 
27 +3 =30 


48+3=61 
16+9 =25 
26 +4 =30 
15+7 =22 


24+8 =32 
33 +7 =40 
27 +7 =34 
38 +9 =47 


216. Addition Examples with Answers. 
Hep Practice.) Every seventh-grade boy and girl should 
be able to find the sums of the addition examples in this 
article without help and without mistakes. 
answers while working. Let the answers really help you 
by using them as a check after the work is finished. 


1. 2. 

2 

9 66 

8 55 

0 78 

aera ph C7 
22 296 


Bye 
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4. 


(D) 
49+7 =56 
29 +2 =31 
48 +5 =53 
14+6 =20 


28 +8 =36 
37 +9 =46 
46+5=61 
25+8 =33 


25+6=31 
22 +8 =30 
30 +0 =35 
87+9=96 


(For SELF- 


5. 


208 


Cover the 


217. Helping Yourself in Addition. 
Can you work and check these examples? 
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9. 


20 
899 
541 
164 
768 


2392 


10. 


290 
752 
630 
919 
759 


3350 


Li. 


62 
210 
709 
110 
537 


1628 
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12. 

873 
305 
879 
334 
827 
269 


3487 


Art. 236, page 410, explains how to check addition. 


7. 8. 
516 87 
136 29 
135 92 
179 97 

825 18 

1791 323 

PRACTICE.) 

1. 98 2504 
(e 524 
39 499 
48 747 
45 i 

6. $89.79 
4.95 
45.55 
32.46 
34.26 


3. 87 
6 

57 
88 
48 


7. 7965 
6349 
1896 
8167 
2958 


4. 


18 5. 
30 
85 
69 
79 

8. $8.56 

37 

9.37 

2.84 

7.95 

5.66 


8865 
1547 
6978 
2991 
3368 


(For SrLF-HELpP 


@—F~ When you are through, compare your answers with those 
in the Answer Key on page 463. Correct all your mistakes. 


Questions to ask yourself about addition: 
(a) Did I check or “‘test’? my work? 
(b) Did I “carry” the correct numbers? 


(c) Did I add all the figures or did I overlook some’ 
(d) Did I name answers when necessary (Exs. 6 and 8)? 
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218. How to Use the Lessons on Subtraction. (SILENT 
Reapine.) Articles 218-222 are for pupils who want to 
help themselves improve in subtraction. The little chart 
below can be used in finding the kind of work you need. 


Art. 219 gives practice on “‘little’’ subtraction examples 
needed in accurate work in harder examples. 


Art. 220 asks questions about things to do in hard examples. 
Arts. 221 and 222 give practice on harder examples. 


219. ‘Little’ Subtraction Examples. (For Srir-HEbp 
Practice.) If you make little mistakes in subtraction, 
study the examples below until each one is very easy for you. 
Cover answers with a slip of paper while practicing. 


(A) (B) (C) (D) (Z) (F) (G) (7) 
he aN) 26 3l 20 27 30 30 27 


Ce ene 
9 rf 9 11 10 16 a) 9 

Pe 4 30 41 22 25 21 83 31 
14 16 2) 019 ite 
18 14 16 13 6 7 35 8 


3.36» 40.9181 .)-632) Spe 2Gepune 75 ee 
18 2212, 1s 18 Oc 
(ime 18) 19 etc: 8 = «68 9 4 


4°36 28 68) 99745 0ge04 eo lane eee 
36° 215." 50 30a otee al ee 


im) 8 Aaa a6 67h 1408 LAB ieoeiG 
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5. 35 54 30 32 62 34 a | 45 
wv 39 18 18 78 4086 
18 15 ies 19 15 16 11 9 


6. 30 61 34 54 70 33 61 56 
20 480-2528 BBY 
10 13 9 28 12 9 22 19 


7. 63 70 59 62 31 30 47 47 
46 47 49 46 16 5 29 0 


ven eas © P10 16% © 16008, 25) 1g ames 
220. “Hard Spots” in Subtraction. (For Srir-Hevp 


Stupy.) Study these questions carefully. If you are not 
sure of the answers, ask your teacher for help. 


Question 3 Question 2 


Is this num- 
ber changed? 


Question 1 


Is this num- 
ber changed? 


Question 4 


Do you change 
the 9? 


How do you 
think this 
number? 


Question 8 Fine Question 5 


Why is this 
figure a 5? 


Question 6 


Why is this 
figure a 0? 


Do you change 
the 2? 


Question 7 


Why is this 
figure a 4? 
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Be sure you know how to get each figure in each difference 
below. The differences are all correct. 


(a) (0) | (c) 


607 426 3002 
389 198 1935 
218 228 1067 


221. Subtraction Examples with Answers. (For SELF- 
Hep Practice.) Notice that the answers are given in the 
examples below. Here is a way to use the answers so that 
they will really help you: 


1. Study until you see why each answer is correct. 


2. Then cover the answers and work the examples. 


3. Compare your own answers with the printed ones. 
Be sure to make yourself correct any mistakes. 


(A) (B) (C) Dye (E) Cy 
1. 124 $6.73 113 $3.05 128 856 
75 1.04 39 2.18 69 279 
49 $5.69 74 $.87 59 577 
2. 100 723 $1.11 941 134 671 
61 318 63 304 58 384 
39 405 $.48 637 76 287 
3. $8.63 883 $8.93 925 264 631 
6.79 785. 8.08 479 186 555 
$1.84 98 $.85 446 78 76 
4. 806 693 934 958 625 703 | 
429 197 679 203 466 403 — 


377 496 255 755 159 300 
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222. Final Practice in Subtraction. (For Sre.tr-HELp 
Practicse.) Every seventh-grade pupil should be able to 
work these examples accurately and easily. The way to 
check subtraction is explained in Art. 236, page 410. Be 
careful to name answers when necessary. 


1. 10580 2. 8129 3. 59650 4. 5058 
5946 5590 24560 4701 

5. 15332 6. 5090 Tal tanh 8. 57745 
13480 2338 1398 1328 


9. 10632 10. 15551 tT eile 12. $121.85 
2923 7962 1627 76.01 


13. 5236 14. 17352 15. $137.32 16. 11003 
1530 7108 46.01 4699 


17. 8774 18. 6598 19. 9624 20. 12868 
4675 5729 8208 7648 


21. 17879 22. $59.41 23. 11946 24. 10120 
9721 35.54 9368 7785 


gae~ After you have finished, check your work by comparing 
your answers with those given on page 463. 


An important question to ask yourself: Can I subtract 
well enough to do. good seventh-grade work? 

If you can do the work in Art. 222 correctly and easily, 
subtraction will not trouble you much in seventh grade. 
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223. How to Use the Lessons on Multiplication. (SmLENT 
Reapine.) Arts. 223 to 228 are given here for pupils who 
want to help themselves improve in multiplication. The 
little chart below will be useful in finding the kind of work 
that is needed. 


Art. 224 gives practice on the “‘little’’ examples which 
are needed for accurate work in harder multiplication. 
Art. 225 shows the “hard spots” in multiplication. It is 
important that pupils understand clearly everything in this 
article. 
Arts. 226-228 give good practice for those who under- 
stand how to multiply, but need more practice. 


224. ‘Little’ Examples Used in Multiplication. (For 
SeLF-Hetp Practice.) The examples below and on the 
next page are “‘little” facts which are very helpful in “‘big’’ 
multiplication. 


Do you see where the “little? | 4X6=24 
4X9+2 


4X2+3 


facts in the box at the right are 
helpful in the “‘big’”’ example? 
: 5 A : 8X6=48 

It will save time this year if you 

, Se sisere 8x9+4 
will practice on the ‘little’ facts 8X2+47 
below and on the next page until 
each one is as easy for you as 2+2=4. Cover the answers. — 
The answers will help you most if you use them as a check — 
of your own work. 


(A) (B) (C) (D) : 
7X74+6=65 6X34+5=23 9x247=25 9x847=T79 
9xX4+6=42 9 x3+7=34 9x8+6=78 9x6+6=60 


MULTIPLICATION OF WHOLE NUMBERS 


(A) 
8xX7+3=59 
8X9+5=77 
9X7+3 =66 
6 x9+4=58 
7X6+4=46 


8X7+5=61 
7 X8+6 =62 
9x9+5 =86 
9x0+4=4 
6X2+5=17 


9x5+6=51 
7X6+3 =46 
8X8+5 =69 
7X7+4=53 
6 X8+5 =53 


9x9+4 =85 
7Xx4+6=34 
9x8+4=76 
9x6+5 =59 
7X7+5 =54 


(B) 
9X7+8=T71 
9x0+6=6 
9x4+7 =43 
9x7+4=67 
8xX9+6 =78 


9x6+7=61 
8 xX6+6 =54 
9xX4+8 =44 
5X3+4=19 
9x7+7=70 


8X8+7=T71 
7X9+5 =68 
9X2+8 =26 
7x8+4=60 
9x4+5=41 


8xX8+6=70 
8X3+7=31 
9x3+6 =33 
9X2+6=24 
7X9+4=67 


(C) 
7X6+5=47 
8x0+4=4 
9x8+8 =80 
9xX1+8=17 
8X9+7=79 


7X5+6=41 
8 x7+4=60 
9xX9+6 =87 
8xX7+6 =62 
9X3+8 =35 


7x0+5=5 

8x<1+6=14 
9xX3+4=31 
6X3+4=22 
7X4+5=33 


8X2+6 =22 
9X5+5 =50 
9X8+3=75 
6 X8+4=52 
7X9+6 =69 
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(D) 
8x0+7=7 
9x7+6 =69 
9x5+7=52 
8 X6+3=51 
9X6+8 =62 


9xX9+7=88 
9X5+8 =53 
8 xX6+7=55 
9xX9+8 =89 
6xX7+4=46 


6X9+5 =59 
9X6+3=57 
8X2+5=21 
6 x6+4=40 
5X8+4=44 


9x9+3 =84 
8X8 +4 =68 
8X4+7=39 
8 X2+7 =23 
4X9+3=39 


225. Studying Some “Hard Spots” in Multiplication. 
(For SeLtF-HeLp Stupy.) On the next page are two mul- 
tiplication examples with certain “hard spots” in them 
which may be causing you trouble in your work. 

A careful study of these two examples should clear up 
your difficulties if you know the “little” facts of multipli- 
cation and addition. 
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Let us go through each step in multiplying 609 by 376, 
as shown in Sample A. Begin by multiplying 609 by 6. 
(A) 6<X9=54. Write the 4 under the 6 of 376 

609 and carry the 5. 
376 6X0+5=5. Write the 5. Nothing to carry. 
3654 6X6=36. Write the 36, and you have 3654 
4263 as the first step in your work. 


1827 The hard spot was in knowing what to do 
228984 in the little example 6 X0+5. 
Now let us see how we get the 4263. 
7X9=63. Write the 3 directly under the 7 you are multiply- 
ing by; this is important. Carry the 6. 


7<X0+6=6. Write the 6. Nothing to carry. 
7X6=42. Write the 42, and you have the 4263. 


Here are the “‘little’’ examples needed to get the 1827: 

3X9=27. Write the 7 and carry the 2. Notice that the 7 
goes directly under the 3 you are multiplying by. 

3X0+2=2. Write the 2. Nothing to carry. 

3X6=18. Write the 18, and you have the 1827. 


In Example B you have these “‘little’”’ multiplications: 


() 779 8xX9=72. Write the 2 and carry the 7. 
Notice that the 2 goes under the 8 that you are 
_208 multiplying by. This is important. 
6232 8X7+7=63. Write the 3 and carry the 6. 
15580 8X7+6=62. Write the 62, and you have 
Now notice what happens when you mul- 
tiply by 0. Just write a zero directly under the 0 in the 
multiplier and then go ahead and multiply by 2. 
2xX9=18. Write the 8 in front of the 0 and it comes directly 
under the 2 you are multiplying by. Carry the 1. 
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2X7+1=15. Write the 5 and carry the 1. 
2X7+1=15. Write the 15. 


If you know your “‘little’ addition and multiplication 
facts, multiplying numbers of any size is easy. Remember 
that the first figure you get in each part goes directly under 
the number you are multiplying by. 


226. Easy Multiplication with Answers. (For SE&E.LrF- 
Hep Practice.) You should practice on the work below 
until it is very easy for you. Cover the answers with a slip 
of paper when you are working the examples. 

Of course, this practice will not help you much if you use 
the answers while you are working. 


(A) (B) (C) (D) (E) (F) 
1 314 501 415 916 527 72¢ 

yeti SS) oe eS 8 6 
2512 3507 3735 5496 4216 $4.32 
2. 308 $ 8.37 709 326 207 470 

8 6 5 7 9 7 
2464 = $50.22 3545 2282 1863 3290 
3. 609 405 936 $ 2.89 709 708 

8 soe ae PN ie es té a 
‘4872 2430 8424 $20.23 4963 6372 


227. Multiplication Examples with Answers. 


(For SELF- 


Her Practice.) When you practice, place your paper over 
the answers or copy some examples and close your book. 


(C) 


(D) (E) 


1. 346 $5.79 389 217 380 
7 14553 32 67 
2768 $40.53 5446 6944 25460 
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(A) (B) (C) (D) (2) 
2. 120 608 436 9728 857 
71 95 321 906 158 

8520 57760 139956 8813568 135406 

3. 8905 291 1364 564. $71.09 
203 659 507 496 804 


1807715 191769 691548 279744 $57156.36 


228. Final Practice in Multiplication. (For SrLr-HELpP 
Practice.) Every seventh-grade pupil should be able to 
work the examples below accurately and easily. The way 
to check multiplication is explained in Art. 236, page 410. 


1. 683 2. 902 3. 147 4. 289 5. 547 


247 151 328 140 496 
6. 863 7. 289 8. 702 9. 145 10. 360 
158 579 134 605 229 


11. 291 12. $8.25 18. 459 14. 607 15. 461 
369 582 748 478 407 


16. 608 17 OL 18: 76¢e 1927387 20. $3.54 
136 823 350 279 307 


gas After you have worked and checked every example, compare 
your answers with those given in the Answer Key on page 463. ~ 


An important question to ask yourself: Can I multiply 
well enough to do good work in the seventh grade? 

If you can do the work in Art. 228 correctly and easily, 
multiplication will not trouble you in seventh grade. 
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229. How to Use the Lessons on Division. (SILENT 
READING.) Arts. 230-235 contain review work on division. 
The chart below will help you to find the lessons on division. 


Art. 230 reviews short division. 

Art. 231 explains each of the four steps used in working 
long division. 

Arts. 232 and 233 explain how to find quotient figures, and 


give practice. 

Art. 234 explains zeros in the quotient, and gives prac- 
tice. 

Art. 235 gives general practice on division for those who 
understand how to divide but need more practice. 


230. Easy Division Practice. (For Setr-Heup Practice.) 
Lay the edge of your paper above the examples to cover 
the quotients, and write the answers. 


(A) (B) (C) (D) (E) (F) 


30 323 51 713 $1.11 31 

1. 6)180 3)969 5)255 4)287 7)$7.77  9)279 
522 $.30 41 81 $.80 52 

2. 2)105 5)$1.50 6)246 7)567 8)$6.40  4)208 
$ 41 70 712 91 51 71 

3. 8)$3.28  7)490 9)645 6)546 7)357 6)426 
69 $1.01 79 $.49 893 58 

4. 6)414 5)$5.05 4)316 7)$3.43  98)718 7)406 
| 35 $2.00 382 49 78 203 


5. 9)315  6)$12.00 5)192 ~—-8)392 7)546 3)609 


q 
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231. How to Work Long Division. (For Sr.r-HeELp 


Srupy.) You will want to use this article if 
you are having trouble in understanding how 


long division work is done. 14)6468 
56 
Study the work below. It will show you 86 
each step necessary in dividing 6468 by 14, 84 
and will make clear how long division exam- 938 
ples are worked. 28 
THE STEPS IN LONG DIVISION os 
Step 1. Divide. Step 2. Multiply. 
64+14. 4 is the largest 4X14=56. Write the 56 
number of times 14 will go under the 64. The product 
into 64. Write 4 above the (56) must be smaller than 
4 of 64. the number above it (64). 
Step 3. Subtract. Step 4. Bring Down. 
64—56=8. The number Bring down the 6 from 6468. 
you get by subtracting must Now start with Step 1 
be smaller than the divisor. again: 86+14, etc. 


Think through Samples A, B, and C below. Notice that 
in Sample B the remainder is written in fraction form. 
The remainder becomes the numerator and the divisor 
becomes the denominator. In Sample C a decimal point 
and zero are added in the dividend and the remainder is 
carried out in decimal form. 


32 3285 3.545 
(A) 23)736 (B) 23)739 (C) 27)95.0 
69 69 81 
46 49 140 
46 46 135 


0 3 5) 


DIVISION OF WHOLE NUMBERS 403 


FINDING QUOTIENT FIGURES 


232. How to Find Quotient Figures. (For SrLr-HEeLp 
Srupy.) Some quotient figures are not so easy to find as 
those you have studied. You probably will find this is true 
when you try to get the quotient figures in Sample A. See 
if you can tell how to finish Sample A. 


The first figure in the quotient is easy, 

Sample A | but you must then find how many 48’s there 

1? are in 288. It looks as if there might be 7, 
48)768 for there are seven 4’s in 28. 

48 But 7X48 =336, which cannot be sub- 
288 tracted from 288. If, then, 7X48 is too 
large, try 6X48; this gives you 288, which 
can be subtracted from 288. Use 6, then, as the correct 
quotient figure, and multiply. 


Notice the sample at the 
left. It shows a good way 
to arrange your work. 

When you try 7 as the 
quotient figure, write it 
small and very lightly 
3-3-4 Too large-erase | above the correct place; 

28% or cross out also write the 336 which 
(6) you get by multiplying, 
very lightly, as shown. 

When you see that the 7 and the 336 are too large, cross 
them out or erase them. Then write 6 in the quotient 
and the 288 under the 288. 

Later you will be able to find difficult quotient figures 
by thinking correctly, without writing them lightly. But 
until you know well how to find quotient figures, it is helpful 
to write the trial figure in the quotient. When you find the 
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correct quotient figure to use, it is called the true or cor- 
rect quotient figure. 

Study Samples B, C, and D below, and see if you under- 
stand every step shown in the work. Check the answer to 
each sample. 


SAMPLE B SAMPLE C SAMPLE D 
B 4 69 
7233 3945 5823 
54)3931 poe ee He ee {Too large 
a : 105 outa 390 \Brase 
Too large 597 5 
rien! 100) 9 the i Too large 
108 585 624. Erase 
43 12 — 
29 


In Sample B 3 was a trial quotient figure because 5 into 
15 goes 3 times. But 3 is too large, because 3 x54 =162. 
162 is larger than 151. | | 

In Sample C you know that the trial quotient figure 4 
is too large, because 4X65 =260. 260 is larger than 254. 

In Sample D both trial figures were too large. 


gaF-Often you will write a figure in the quotient above 
the place where it belongs, and then, when you multiply, 
you will find that the figure you have written is correct. 

You should then write it in its proper place and cross 
out or erase the first figure that you wrote. 


This sentence is worth remembering: 


In finding quotients, if the trial quotient figure which you 
use is too large, try the next smaller figure. 
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233. Finding Harder Quotient Figures. (For SE.r- 
Hep Srupy anp Practice.) The samples in this article 
give help in finding the right quotient figures to use. 

Remember: 

1. First try the quotient figure which seems right. 

2. If it is too large, try the next smaller one. 

3. Keep coming down 1 at a time until you get the cor- 
rect figure. 

4. Do as much of the work as you can without writing. 
You will save erasing. 


Study these samples: 


SAMPLE A SAMPLE B SAMPLE C 
7 Think, but g Think, but 7 Think, but 
6 do not g do not 6 donot 
5 write: ff write: 5 write: 
29)145 7X29=203 | 38)277 9X38=342 4 7X17=119 
145 6X29 =174 266 8 X38 = 304 evar 6x<17=102 
Be sure you understand every part of these samples: 
SAMPLE D SAMPLE E SAMPLE F 
7 
i] 6 $ 7 
DS BD 726 
4744 42 615 
38) 1797 17)714 29)17835 
152 68 174 
277 34 43 
266 En 29 
11 0 145 
145 
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The examples below give practice in finding quotients. 
1. 67)610 4. 36)321 7. 57)511 10. 23)205 13. 46)413 
2. 16)142 5. 29)238 8. 28)236 11. 19)158 14. 39)317 
3. 62)430 6. 84)754 9. 14)57 12. 54)482 15. 86)573 
gas~ You will find the correct quotients on page 463. 


234. Zero in the Quotient. (For Se_r-HEup Stupy AND 
Practice.) Zero (0) in the quotient sometimes troubles 
pupils. If you study this article carefully, zeros in the 
quotient should not trouble you. 


Study Examples A to E in this article, and see if you 
can decide what to do. Watch zeros closely here. 


Example A 


In Example A, after 3 is brought down 
6 from the dividend, we have 13 as a new 
46)27738 


New 276 
Dividend—>13 


dividend. 


But 46 will not go into 13 even once. We 
must show this fact in the quotient. Notice 
J the use of 0 in the quotient. 
60 
46)27738. We do not need to multiply by the 0, but 
276 we bring down the 8 next. 46 will go into 


13 138; so you can finish the example as shown. 


603 
46)27738 Copy Example B 
276 on a piece of paper 8 
38° and see if you can 73)58692 
138 finish it by yourself. 
mo The correct answer is 
given on page 464. 


Example B 


New 584 
Dividend—» 29 


ver 
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Study these three rules and see if they are followed in 
Examples C, D, and E below. 


1. If the divisor will not go into the new dividend, be 
sure to write 0 in the quotient. 
2. Then bring down the next figure of the dividend. 


3. The last figure of the quotient (not counting the re- 
mainder) must always be above the last figure of the div- 
idend. 


Be sure you understand each zero in these examples: 


906 301 405s 
(C) 72)65232 (D) 84)25284 (E) 58)23497 
648 252 232 
432 84 297 
432 84 290 
oo 0 w7 


Practice with Zero in the Quotient 


If you think carefully, you will have no trouble with 
these examples and problems. Some have remainders. 


1. 67)40334 2. 73)15045 3. 92)46828 4. 89)53700 


5. 43)34486 6. 65)32955 7. 97)87995 —-8. :56)11540 


9. The Martin Motor Sales Company sold 82 cars last 
month. These cars cost them $66,010. If all the cars 
were alike, what did each one cost? 


@m@- The answers are given on page 464. 
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FINAL ZERO IN QUOTIENT 


Examples A, B, and C below need careful study. They 
show you a new thing to watch for in long division. Make 
your later work easy by understanding these examples 


now. 


(A) 370 
74)27380 


222 
518 
518 


0 


(B) 37045 
74)27395 
222 
519 
518 
ners 


(C) 370-27 
74)27385 
222 


518 
518 
5 


In Sample A, after we subtract 518 
from 518, notice that there is still a 
number to be brought down. In this 
example it is 0. 

74 will not go into 0. Notice the 0 
in the quotient to show this. The last 
figure of the quotient is always over the 
last figure of the dividend. 


In Sample B we put 0 in the quo- 
tient to show that 74 will not go into 
15. 15 is the remainder. Remember 
what to do with the remainder. 

Be sure to write 0 in the quotient 
before you write the fraction part of the 
quotient. 


Sample C also has 0 in the quotient. 
It shows that 74 will not go into 5. 
5 is the remainder. 


Remember that you must write 0 
above the last figure in the dividend © 
before you write the fraction part of the 
quotient. 


Study Samples A, B, and C again to see if the rules 
at the top of the next page would be good ones. 
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When the divisor will not go into the last new dividend: 
1. Write 0 in the quotient. 
2. Write the fraction part, if any, of the quotient. 


3. See that the last figure of the quotient (not counting 
the fraction part) is above the last figure of the dividend. 
4. Take time to check your work. 


Practice with Final Zeros in the Quotient 
1. 54)44820 2. 93)26992 3.89)55180 4. 66)47525 


- 5. 62)35960 6. 83)79687 ~—s7.. 57)23961 _—8. 21) 2730 


9. A book store sold 36 geographies for $50.40. The 
books were the same price. What did each one sell for? 


HaF- The answers are given on page 464. 


235. Final Practice in Division. (For Sr_F-HELP Prac- 
Tice.) If you can do these examples correctly and easily, 
division will not trouble you much in the seventh grade. 


4. 17)819 7. 84)5208 13. 38)3382 19. 12)276 
2. 52)3848 8. 59)3599 ~=—s-:14. 70)5040 ~—«-_20. 60) 9600 
3. 60)2400 9. 40)3800 15. 31)1557 ~—21.:14) 994 
4. 69)6003 10. 51)4912 16. 63)1638 22. 40)3320 


5. 59)1369 11. 72)43272 17. 95)38760 23. 52)4420 
| 6. 38)2774 12. 83)3403 18. 27)24313 24. 96)5671 


ue The answers to the examples are given on page 464. 
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CHECKING FOR ACCURACY 


236. Checking. (For Setr-Hextp Srupy.) This article 
shows you how to make fairly sure that your arithmetic 
work is done correctly. Pupils who are careful workers 
take time to check their work. 


Check your addition like this: 

First: Add upward and write 

1872* (Check answer) answer below the bottom line. 

237 Sreconp: Add downward and 
89 write the answer above the col- 
634 umns. When the two numbers 
912 marked with stars (*) are the 


1872* (First answer) same, you may be pretty sure 
you have made no mistakes. 


Check your subtraction like this: 

Add subtrahend and dif- 

Subtract: 3274* ference. The sum should 
equal the minuend. 

ranean When the two starred (*) 
numbers are the same, you 

S274" may be pretty sure that you 

have the correct answer. 


Check your multiplication like this: 


The Work The Check 
AT 24 
24 47 


Exchange wmultiplicand ~ 
and multiplier, and multi- 
ply again. 

When the two starred (*) 


188 168 


94 96 numbers are the same, you 
1128* 1128* may be pretty sure the 
work is correct. 


CHECKING 4ll1 


Check your division like this: 


The Work The Check 


41 Al First: Multiply the whole 


27)1116* X27 number part of the quo- 
108 287 


tient by the divisor. 


82 Seconp: To this product, 
1107 add the numerator of the 
+9 unreduced fractional part 
7116* of the quotient. 


CHECKING DECIMALS 


Check decimals just as you check whole numbers. The 
decimal points must be correctly handled. 

When you check division of decimals, there is one thing 
of which you must be careful: The remainder must be 
pointed off. Be sure to put a decimal point in the remainder 
directly below the decimal point in the dividend, inserting 
zeros in any vacant places. Then add the remainder to 
the product of the quotient and divisor. Study the samples. 


The Work The Check The Work The Check 
4.66 5.07 

79)3 68.3 1* 4.66 5.7)2 8.9 3 0* 5.0 7 
316 79 285 5.7 
523 4194 430 3549 
474 3262 399 2535 
Aaah 368.14 Tine 28.899 
A74 Sela 03m 

ak 368.3 1* 2.8.030e 


Work and check the following (Answers are on page 464): 
1. 2.664 +3.7 2. 32.7 +46 3. 2.482 +6.4 
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ESTIMATING 


237. Self-Help Lesson on Estimating. (For Se_F-HELp 
Srupy AND Practice.) What one really does when he 
estimates an answer, is to think through the example 
quickly in order to see about what the answer must be. 
The best way to do this is to change the numbers to numbers 
that are of about the same size but are easier to handle. 

The samples below will show you how this may be done. 


We could change these numbers to 
SAMPLE 1. 493 500 and 250. We can multiply 500 and 

x 247 250 much more easily ‘‘in our heads’ 
than 493 and 247. We can see quickly 
that 500 x 250=12,500. Therefore, the 
answer to Sample 1 must be somewhere near 12,500. If we 
know this, we will be kept from making a big error in the ex- 
ample 247 X493. 


aT tl We could change this example to 

SampLe 2. 462)13078 450)13000. We could see quickly 
that our answer would be a two- 

figure number. That would help us some; but we could also 


see that it would be pretty close to 30. So 30 would be a good 
estimate for 13078 +462. 


We could change to 80 
SAMPLE 3. 77.83 x9 


X8.97 7 


“In our heads” we would quickly get 
our estimate of 720 as being about what the answer should be 
to the example 8.97 X77.83. 


Change to TOD, and we can tell 
| SaMPLE 4. 6.89)23.076 quickly that our answer must be a 
little more than 3. 
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In estimating answers to examples and problems you will 
find these suggestions helpful: 

1. Take a very careful look at the example to get its 
numbers clearly in mind. 

2. Change these numbers to numbers that are of about 
the same size, but easier to work with “in your head”’; then 
work the “‘easy’”’ example. 

3. Work the example for which you are getting the esti- 
mate and compare the answer with the estimate. 


»>Hstimating will help keep you from making “big” or 
foolish mistakes. Checking helps you to keep from making 
“little” mistakes. 


PRACTICE 


Change the examples below to easier ones that you could 
use to get an estimate. 


1. 58 2. 22)789 3. 892 4. 46431479 5. 519 


«31 x41 x23 
6. $82.93 + $47.59 7. $22.50 3. 12)$469.83 
x12 
9. 5764 —3543 10. 41)2364 


Below are estimates of the examples above. They are not 
in order. Choose a reasonable estimate for each example. 
1. 40 3. $47 5. $240 7. 36,000 9. 1800 
2. 10,400 4, 2200 6. 155 8. $130 10. 60 


@—F-On page 464 you will find how these examples could be 
changed in order to estimate, and what reasonable estimates 
would be. 
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WORDS USED IN ARITHMETIC 


238. Review of Vocabulary. (For Sre_r-Hevp Srupy.) 
Below are explained some important words that are used 
in arithmetic. 


248 476—Multiplicand 
72 xX 24<-Multiplier 
316 1904 
636<Sum (Answer) 952 
636+3=212, the average Te ore 
of the three numbers in the 
example above. 206 $2 Quotient (Ans.) 
Divisor—24)4963Dividend 
48 
4367<_Minuend 163 
—2136<Subtrahend 144 
2231<Difference (Ans.) 19-Remainder 


1 is a whole number or integer. 

4 is a common fraction (less than 1). 

3 is an improper fraction (more than 1). 

15 is a mixed number (a whole number and a fraction). 
In the fraction #, 3 is the numerator, and 4 is the denomi- 


nator. When the denominators of two or more fractions are 
the same, they are called common denominators. 


A reciprocal is a fraction inverted (“turned upside down’’). — 
The reciprocal of } is $. 9 is the reciprocal of 9 or 2. 


.89 and 24.56 are decimal fractions, or decimals. 


Any number that is named, as 9 miles, 6 bushels, 7 feet, 
is a denominate number. 
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ADDITION OF FRACTIONS AND MIXED NUMBERS 


239. How to Use These Lessons. (SinenT READING.) 
The chart below will guide you in using the Self-Help Les- 
sons on addition of fractions and mixed numbers. 


Art. 240 explains common denominators. 

Art. 241 gives practice in finding common denominators. 

Arts. 242 and 243 explain and give practice in reducing of 
fractions. 


Arts. 244 and 245 explain and give practice in changing 
improper fractions to good forms for answers. 

Art. 246 explains how to add mixed numbers. 

Art. 247 gives practice in adding mixed numbers. 


240. How to Find Common Denominators. (For SELF- 
Hep Stupy.) Sometimes it is hard to see just what the 
common denominator ought to be in an example. In such 
cases use the rule below: 


Rule: To find a common denominator multiply the 


denominators. The product will always be a common 
denominator. 


What does the rule tell you to do to find a 
common denominator for the example at the pa 
right? Can 4 and 2 be changed to gq? See if the follow- 
ing is done correctly: 


id _1X3)_ 3 ae 2 XS 16 3, 16_19 
Bais 3 2d 3° 3X8 24 4+ 94-24 
152819 
So, ¢+3=94 


When we change 4 to gz we change the form but not 
the value of 4, because $ =z. 
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241. Finding Common Denominators. (For Smtr-HELP 
Practice.) What common denominators would you use 
in examples with denominators as shown below? 


1. gt? eee ages 9. es 13. 317 
2.913 6ogtate ~10..e ig 14. 5+7 
3. £16 T gtets . ll ots 15. ¢+tetT 
4. ¢1+3ts 8 gtets 12. ¢+tetz 16. state 


EMF The answers are given on page 464. 


242. Reducing Fractions in Answers. (For SeLr-HELp 
Srupy.) In adding fractions watch the forms of the answers. 
Answers must be reduced to simplest, or lowest, terms. 

A fraction is reduced by dividing both the numerator and 
the denominator by the same number. When this is done 
correctly, the value of the fraction is not changed. Thus: 


2 2)4 _2 8 4) 8 2 
673 because NG = 7273 mr i Oi 3 
ie because 3)9 3 oo 2)6 aa: 
1595 3)15 9 Sunde eae eae 2)8 4 


; 1.2+% = % =%, Answer. Let us agree to change ¢ to 2, 
for 2 is ¢ in lowest terms. 


2. 24%=2=1g=14, the correct form of the answer. 


3. 47/5 +14 +5745 =1045%. Is there a better form for the 
answer than 10;5;? What is it? 


4, 54421 411431=118. Best form for this answer? 


A fraction is in lowest terms when the numerator and 
denominator cannot be divided without remainder by the 


same whole number (except 1). 
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Caution: Sometimes you oe ew: to divide both terms 
more than once.. Thus, 4% =75,=2. 


243. Reducing Fractions. (For Srtr-Hetpe Practice.) 
Change the examples below to correct forms for final an- 
swers. ‘The correct forms are given on page 464. 


1. ¢ 3. 82 5. & 7 lox 9. $ 11. 42 
2.25 4. 6%; 6. 7% 8. 3¢ 10. 542 12. 33% 

244. Changing Improper Fractions to Good Forms for 
Answers. (For Srextr-Hetp Stupy.) You will need to 


know how to change an improper fraction to a mixed 
number in these three kinds of examples: 


First Use: When the sum of 
several fractions is an improper frac- 
tion, thus, in adding fractions: ——~> 

An improper fraction in the sum must 
always be changed to a mixed number. 


3 
8 
al 
8 
5 
8 
15 
8 


SeconD Use: When 
an unreduced product is 
an improper fraction. 

Thus: —————> 


Never leave the answer of a multiplication example in the form 
of an improper fraction. 


Tuirp Use: When an 
unreduced quotient is an 
improper fraction. Thus:—> 


Always change an improper fraction in a quotient to a mixed 
number. 
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Rule: Improper fractions can be reduced to mixed 


numbers by dividing the numerator by the denominator. 


3 4 
4 =31 because 2)7 _ 14 — 42 because 3)14 


niH 
cold 


If the fraction in the mixed number that you get by 
changing the improper fraction can be reduced, reduce it 
without fail. Thus: 


245. Changing Improper Fractions to Correct Form. 
(For Setr-Hetp Practice.) Change the following im- 
proper fractions to good forms for answers. Use the 
answers on page 465 as a check. 


) 


| 


1342 242 3.4% a8 5.48 6 32 72 


to 


246. How to Add Mixed Numbers. (For Setr-HELp 
Stupy.) If you are having trouble with the addition of 
mixed numbers this article will help you. 


1. The work in the box below shows the correct way 
to do this example: 32+47443=? 


First: Add the fractions. Denom- 
inators must all be 8; so we get 
S+3 +8 ="g =25 =24 


Second: Add the 23 to the whole 
numbers. 


6 
8 
7 
8 
5 

roe 


= 
ole 
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2. See if this work is right: 


iw) 


Is the +3, the sum of the fractions, 
changed to its correct form? 

The answer is 5745. How did we 
get 57% instead of 4,5? 


2 
3 
1 
4 
28. 
12 


bd 


on 
te 


Remember to reduce improper fractions in answers. 
Remember about adding the sum of the fractions to the whole 
numbers. 


3. Are these five examples done correctly? 


(a) 23 (b) 63 (mae (d) 23 (e) 43 
1 4 34 51 QL 
31 24 10 Tz 47%, 
1 ioe 10355 8 Ties 


I~ The answers are on page 465. 


247. Adding Fractions and Mixed Numbers. (For SELF- 
Heup Practice.) The examples below and on the next 
page contain good practice for you. You can check your 
own work by using the answers on page 465. 


Answers must be left in simplest form. 


1. $+3 7. Seven and three 
2. Sze +h twelfths plus three 


d five twelfths. 
3. Three tenths plus one ALO LERTS AD A EE 
half. See el 


4, 242 9. 43 +73 
5. 41413 10. $495 
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12. $ SA ons 
7 (pe 
3 16 
uae 25 
13. +3 +79 22, 243,48 
14.4434+7 23, +4848 
15. Two sevenths plus one 24, Add: + 
half plus one fourteenth i 
Gare eos Bes 
iG vrs. 5 1-15 25. Add: 3x5 
a fe 3x7 2 
7 
i7 - v6 
4 26. Add: 975 
677 ae 
1 
18. 536 +3 +4 
Rls Fe 27. 2445 


19. One sixth plus seven hy ' 
and three fourths plus 28. 33 +470 
one third. 29. 23 +32 

20. sy +a ter 30. 24414 

31. Write the reduced form of each: 434, $, 22, 34. 

32. What denominator would you use with z+3+¢? 
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248. How to Use these Lessons. (Sitenrt READING.) 
The chart below will help you find the articles you need 
to study on subtraction of fractions and mixed numbers. 


Art. 249 explains the finding of common denominators. 
Art. 250 gives practice in using common denominators in 
easy subtraction. 


Art. 251 explains how to subtract mixed numbers. 
Art. 252 gives practice in subtracting fractions and mixed 
numbers. 
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249. The Common Denominator in Subtraction. (For 
SeLtF-Hetp Stupy.) Do you remember that in adding 
fractions the denominators always have to be the same? 


The denominators of fractions when you are subtracting 
must be the same also. 


Remember: In adding and subtracting fractions, the 
denominators must always be the same. This means that 
you sometimes have to change fractions in form. Chang- 


ing the form of a fraction does not change its value (see 
Art. 240). 


In the example 2 —3, we do not need to change the form 
of either fraction, because the fractions have the same 
(a common) denominator. 

But in the example ?—4, we must change the form (but 
not the value) of one of the fractions so that both will 
have the same denominator. In this example we would 
change 4 to #. 

250. Practice with Denominators in Easy Subtraction. 
(For Sevr-Hevp Practice.) You should be able to work 
these examples very easily and quickly. The answers are 
given on page 465. 


Subtract: 
ake Pee oF 4 5. 6 7 
2 3 Hf 1 Bee 5 5 
3 4 8 2 10 6 6 
3 1 ny i rh ah a 
By 3 6 5 4 5 4 
—«#B. 9, 10. 11. APA. 13. 14 
7 2 og. A Al 5 7 
Tz 3 10 5 12 6 8 
sac 5 2 3 3 aoe as 
10 g 3 8 5 10 10 
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251. How to Subtract Mixed Numbers. (For Sstr- 
Hewp Stupy.) Below are three examples in the subtraction 
of mixed numbers. Examples B and C show the way to 
handle the two main kinds of “hard spots’ in subtracting 
mixed numbers. 


(A) 172 (B) 2454 (C) 164 Think: 15} 
142 18598 123 123 
34 Ans. 6§ 4 34 Ans. 34 =35 


Example A above is very easy. The fractions already 
have common denominators. In Example B notice that 
it was necessary to find a common-denominator. Example 
C contains the one “‘hard spot” in subtraction. The frac- 
tion in the minuend is smaller than the fraction in the 
subtrahend. 

To work Example C we think of 164 as 15%. A whole 
1 is taken from the 16, changed to + and added to the 4. 
Thus the 16 becomes 15 and the } becomes #. Think of 
this as changing the form but not the value of 164 to help 
us over a “‘hard spot.’”’ When you take a 1 from the whole 
number and change it to a fraction, don’t forget to add the 


new fraction to the fraction already there. Thus, +4 =. 


Study the next examples. Notice Example E particu- 
larly. It contains a ‘“‘hard spot” for many pupils, but it 
really is easy. 


(D) 3% becomes 22 Remember that: 
“ik I“RGLBEEED 
14 Ans. 1¢=1% Ans. etc. 
(E) 14 Think: 132 (F) 214— 21745— 201% 
—83 — 82 —8$ —-8)% —-8i% 


5¢ Ans. 235 Ans. 
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252. Subtracting Fractions and Mixed Numbers. (For 
SeLtr-Hevp Practice.) If you can work 24 of these ex- 
amples correctly in 15 minutes, you will not have much 
trouble with subtraction of fractions and mixed numbers 
this year. 

After you have worked the examples, check your answers 
with those on page 465. 


Only answers in simplest form count as correct. 


ee erp ee ote 


6. Ten and two ninths minus one sixth. 


7. 75-% 8. 47 9,127-12 10. 13 11. 34 
2 17 14 
12. 72-69% 13. 1-35 14, 555 —22 


16. 7§.—3 hh 18. 93-2 19. 72-4 


20. Nine and one sixth minus four and two thirds. 


21. 1075 —4 22. 54 23. 64-62 24. 8595 —28 - 
3 

25. 9 26. zs 27. Eight and two thirds minus 

at as four and one half. 


28. 77 29. 92 30. 7 minus 335 
gs 41 
a 4 
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MULTIPLICATION OF FRACTIONS AND SMALL 
MIXED NUMBERS 


253. How to Use These Lessons. (SILENT READING.) 
The chart below will help you find the articles you may 
need to use in reviewing multiplication of fractions and small 
mixed numbers. 


Art. 254 explains how to multiply fractions. 

Art. 255 gives practice on multiplying easy fractions. 

Art. 256 shows how to change mixed numbers to improper 
fractions. 

Art. 257 gives practice on changing mixed numbers to 


improper fractions. 
Arts. 258 and 259 explain how to cancel. 
Art. 260 gives practice in canceling in easy multiplication. 
Art. 261 explains how to multiply small mixed numbers. 
Art. 262 gives practice in multiplication of small mixed 
numbers. 


254. How to Multiply by Fractions. (For Srir-HELP 
Srupy.) If you are having trouble with the multiplication 
of fractions and small mixed numbers, you should study 
first of all the five things to remember in doing this kind of 
work. 

The five things to remember in working an example in 
the multiplication of fractions are as follows: 


1. Cancel whenever you can. 


2. Multiply the numerators to obtain the numerator of the 
product. 


3. Multiply the denominators to obtain the denominator of 
the product. 


4. Reduce the product to simplest form. 
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6. When there is a whole number in the example, it is used as 
a numerator. Thus, think of 2 as ?; 6 as $, ete. 


These five points in multiplying fractions are illustrated 


below: oneal 
Point 1. Cancel first: 42 
g 1 
8 of 
Pa all 
: AGES. 152 
Point 2. Multiply numerators: igi se 7 
a 
2 il 
: : AN poe 
Point 3. Multiply denominators: Tae 
3 of 


Point 4. In an example like this, reduce the product: 
9 4° 3 6 48 LL 
5X3 =35 =los- 

Pornt 5. A whole number is used as a numerator: 


Ay Led: 
4X5 =1X5=5: 


If you have forgotten how to cancel, study Arts. 258-259. 


SAMPLES FOR STUDY 
1. In Sample 1, 2X4 gives us 8, the 
numerator of our answer. 
2. How was the denominator 15 gotten? 
3. Can the answer, ;8;, be reduced? 


1. In Sample 2, does 1X1=1? (Some 
pupils write 2. 2 is wrong.) 

2. Which of the Five Points listed 
above are used in Sample 2? 
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1. In Sample 3, should 
seventh-grade pupils be expec- 
2 9 8 1 
3 of 8=3 XT =-3 =53, Ans. | ted to remember that “of” 
means ‘‘X”’ in multiplication? 


SAMPLE 3. 


2. Notice that the 8, a whole number, is used as a numerator. 


3. If you really do not understand how 4,8 is changed to 53, 
study Art. 244 now. 


1. Notice the canceling in Sample 4. 2 
will go into both 4 and 8 an even number 
of times. 3 will go into both 3 and 9 an 
even number of times. 


2. Could a better cancellation have been 
used? Do you see that it would have been 
simpler to think: 4 into 4 once and 4 into 8, 2 times? 


3. Is the answer in the best form? 


255. Easy Practice on Multiplication of Fractions. (For 
SeLr-Hevp Practics.) After you have finished working 
the examples, use the answers on page 465 as a check. 


1.24 6. 2x 11. 4x4 16. 2 of 12 
2. 2 of 2 7. 20f 5 12. 4 of 4 17. 2 of 8 
3: 2Xs 8. 9x4 13. 4 of 6 18. 3X5 
4, 4x2 9,3+x¢ 14, $x12 19. 75 of 84 
5. 4 of ¢ 10. ¢x7 15. 4x? 20520 


256. How to Change Mixed Numbers to Improper | 
Fractions. (For Setr-Hreip Stupy.) There are two places 
in arithmetic where the ability to change mixed numbers 
to improper fractions is very helpful. These places are: 


I. In multiplying small mixed numbers. Thus: 
45x33 becomes $X-s°. Or, 73X67 becomes 4° x4. 
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II. In dividing small mixed numbers. Thus: 


102 +22 becomes 42 +444, becomes 42 x3. 


Rule: To change a mixed number to an improper frac- 
tion: 
1. Multiply the whole number by the denominator of the 


fraction. 

2. Add this product to the numerator of the given fraction. 
This sum is the required numerator. The denominator 
does not change. 


Thus: 3}=$ because: 2X3=6;6+1=7 
72 =32 because: 5X7 =35; 35 +3 =38 


ate: a) Piet El 2 74 EN? 
4y “16 3 oe sa | 89 ="9 123 =3 


257. Practice in Changing Mixed Numbers to Improper 
Fractions. (For Sre.r-Hevp Practicr.) Change the num- 
bers below to improper fractions. When you have finished, 
use the answers on page 466 to check your work. 


Le 2 3. 4, 5. 6. 
0 See A ae i eT 
7. 8. 9. 10. rhe 12. 
a a a) a, 
13. 14, 15. 16. 17. 18. 
193 g eet the ties th= oe 12ae 


258. How to Cancel. (For Sevr-Hextp Strupy.) The 
process of dividing out the same number from a numerator 
and denominator is called cancellation. To be able to 
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cancel quickly and accurately is very useful in multiplying 
fractions. Study the next four examples. 


se 2. 
2x4 is worked: 3x2 is worked: 
; 4 J il Tah 
Zyxt LD Ee Na 
5X g75 i= Bp Ans 3 Mina Ans 
1 


In multiplication of fractions a divisor may be canceled 
from any numerator and denominator. If it is canceled 
from a numerator, it must be canceled from a denominator. 


2 es 8+2=4 
gp At ld Ae 8H20 a8, Se eee 
510 25 = 10+2=5 9°Uu 7 9+9=1 

: ere 9+9=1 


» Always cancel when you can before you multiply the 
numerators and denominators. This allows you to work 
with smaller numbers when you multiply. It will also give 
you as your answer an easier fraction with which to work, 
and may save you the work of reducing the answer. 


259. Repeated Canceling. (For Setr-Hewp Strupy.) In 
multiplying by fractions, you can sometimes cancel more 
than once. Cancel as many times as you can; it makes 
the work simpler. Look at the examples below. - 


a 
Hid 


1 1 
LPS By wl 
Ay lb_ Seok 6B _ix4 4 
5°36 6° 26 1X4 4 Sis Cet 
el ee Zi 
4 3 
o+5=1 3+3=1 3+3=1 12+3=4 6+2=3 3+3=1 
15+5+3 36+3=12 12+3=4 27+38=9 14+2=7 9+3=3 
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In canceling we can divide out the same number from 
the numerator of one fraction and the denominator of 
another (Example 3). Also, we can use the terms of only 
one fraction, as we do in reducing a fraction (Example 4). 
When you multiply more than two fractions, cancel just as 
you have learned to do with two fractions (Example 5). 


1 
3 4 8 2 42 3 j 1 
3 7 XG 2 4. px! =3 7-43 5. p*4*973 
3 3 2 i, 8 


260. Practice in Cancellation. (For Smir-Hextp Prac- 
Tice.) Check your answers with those shown on page 466. 


1. $x 7. ex 13. 2x4 19. 3x3? 
2.ix3 8. 4x# 14, $x? 20. 2 of 7% 
3. $X¢ 9. 4 of 4 15. $2 0f 18 21. 3 of 24 
4. +2 of 4 10. 35 XF 16. 7x12 22 ae ah 
5. + of 21 11. 5x# 17. ss X50 23. X75 
6. 3x3 12. 2x2 18.4 0f18 24. 4 of 3% 


261. How to Multiply Small Mixed Numbers. (For 
Setr-Hevp Strupy.) You will have little if any trouble 
with the multiplication of mixed numbers if you will under- 
stand and use carefully the information which follows. 


The multiplication of small mixed numbers becomes 
_ exactly like the multiplication of fractions if the mixed 
numbers are first changed to improper fractions. 


4> x8. Change to 3 Xf. 6 x72. Change to $x38. 
454. Change to12x4. 62x 4% Change to 22 x 


og 


to 


. 
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‘ Study Problems 1 and 2 below. 


Prosiem 1. I am going away for 24 months. A boy next 
door will take care of my hens while I am away. My hens eat 
32 bu. of corn each month. How much corn should I leave? 


The work: 24 X32. Change the mixed numbers to im- 
proper fractions: 2}=3, 32 =. 


ih ae, 
Cancel and multiply: 5x B_2, or exactly 9 bu., Ans. 
LT reel 


Prostem 2. My puppy, Blacknose, gains 14 lb. in weight 
amonth. At this rate how much will he gain in 4 months? 


The work: 4X14 or 4X or #x 


4x can be thought of as + x3. 


Rule: To multiply small mixed numbers, change to 
improper fractions and multiply. Remember to leave the 


product in simplest terms. 


262. Multiplying Fractions and Mixed Numbers. (For 
Setr-Hevp Practice.) These examples are a good test of 
whether you are “safe”? with multiplication of fractions and 
small mixed numbers. Answers are given on page 467. 


1. Four and two fifths times two and three elevenths. 


2. 7X4 6. 24 XoF 10. 25 of 4 
Sas XY 7. 45 X $3.50 11, 57 X19 
4. 3X7 8. 5 of 7 12. 5Xe'r 
Bets 9. 3X25 13. 83 X¥ 
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14. 2x2 19. }x4x7 24, 12x2x12 
15. 75 x8 20. zs Xz5 X# 25. 1+x%x5t 
16. 435 Xi'5 21. 34X43 X15 26. xa xa 
17. 2x$x1t 22, +x2x?2 27. 7X22 x75 
18. 14 $1.60 23. 14x1x15 28. 15 XF 


DIVISION OF FRACTIONS AND MIXED NUMBERS 


263. How to Use These Lessons. (SILENT READING.) 
Use the chart to help you find the work you may need. 


Art. 264 explains how to divide by fractions and mixed 
numbers. 

Art. 265 explains and gives practice in inverting divisors. 

Art. 266 gives practice in dividing by fractions and mixed 


numbers. 

Art. 267 gives you the main points in division of fractions 
and mixed numbers. It is a good summary for study and 
practice. 

Art. 268 gives some good mixed practice with fractions. 


264. How to Divide by Fractions and Mixed Numbers. 
(For Setr-Hevtp Srupy.) Study the next four samples. 


Sample 1: $+3=? 


Step I. Invert the fraction you divide by and change + to x. 


Thus: 4+4+2 becomes 4X. (3 is 3 inverted.) 


Notice: ae Zand + is een TOM. 
2 is the reciprocal of $ 


Step II. Multiply. 4+x3=3, Ans. 
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Step I. Invert the fraction you divide by and change + to X. 
Thus: $+? becomes ?x$. ($ is 2 inverted.) 


Step II. Multiply. 3x3 =12=11, Ans. 


SAMPLE 3: 


Step I. Invert the fraction you divide by and change + to X. 
Thus: 5-+2 becomes 5 X#. 


Step II. Multiply. 5 x4 =7,° =62, Ans. 


SAMPLE 4: 24+3=? 


Step I. Change mixed numbers to improper fractions. 
Thus: 24++3 becomes ¢+3. 


Step II. Invert the fraction you divide by and change + to x. 
Thus: $+3 becomes $4 (+3 = X34). 


[SAGO 


Step IT. Multiply. Cancel if you can. Xx =3, Ans. 


ue 
d 
1 


Rule: To divide by a fraction, invert the fraction you 


divide by, change + to X, and multiply. Mixed numbers 
are changed to improper fractions. 
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265. Inverting the Divisor. (For SreLr-Hetp Practice.) 
Examples in the division of fractions are changed to multi- 
plication examples by inverting the divisor and changing 
+ to X. Study the two samples below. 


(a) 2+3=2x$=__... (0) 35 +23 =$+3 =9 X7 =... 


Change the divisors below to multipliers. Example 1 
is already worked. Use the answers on page 467 as a check. 


1. +4= x? 9. +94 =X... 17, +82=x.... 
2. +24 =... 10. +44=x.... 18, +64=X.... 
3. +1£=x vd eo oe 19. +3 = X__. 
Ae = XS 12. +85 = X.... 20. +22= 

5. +14=x.... 13. +53 = x... 21, +64= 

6. +3=X 14, +22=x.... 22, +2=%.... 
ihe A et ae 16. +7 = X.... 23. +5 =X 
8. +2=X_.. 16/145 = Xx... 24, 42%) 


266. Dividing Fractions and Mixed Numbers. (For 
Sair-Hetp Practice.) Correct answers are on page 467. 
If the examples below are hard for you, study Art. 267. 


1,1+3 9, 2+82 17. 12+1}4 
2. 44 +25 10. 22 +54 18. 114+2 
3. 34+14 11. 24 +32 19. t5+24 
4,222 12. 25+64 20. 42 +74 
5. 15 +3 13. 113+4 21. 2+42 
6. 7+93 tino De 22, 5-2 

7, 2+42 15. 35 +65 23. 23 +54 
8. 14+12 16. 10+3 24, 26+2§ 
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267. Main Points in Division of Fractions and Mixed 
Numbers. (For Szetr-Hetp Stupy anv Practice.) If 
division of fractions and small mixed numbers still bothers 
you after you have studied Art. 263, you may use the fol- 
lowing work for a further study of division. 


Division of fractions and division of mixed numbers are 
not hard, if you will take care to have 5 things clearly in 
mind. These five things are: 


1. If there is a mixed number in the example, change 
it to an improper fraction. Thus: 
42-2 becomes 454+% 2+4% becomes 2 +34 
2. Invert the terms of the divisor and change + to X. 
Thus: 
it+2% means 3¢¢xi 2+34 means 2X34 
3. Make sure which number is the divisor. This is 
easy in an example like 7;4+#4 because + is read, ‘divided 
by.” The divisor is the #. But you will have to think 
carefully which number is the divisor when the example is: 
“Divide 43 by #,” or “What is the quotient when 42 is 
divided by #?” 


What is the divisor in the problem below? 


ProsLem: How many catcher’s mitts can be made from 164 
sq. ft. of horse hide if it takes 23 sq. ft. for each mitt? 


4. Remember that in the division of fractions a whole 
number is written and used like a numerator. Thus: 

2+4 means 2+7, or 8+3 means $+3. 

5. After you have changed the division example to multi- 
plication form, multiply numerators to get the numerator 
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of the answer, and multiply denominators to get the de- 
nominator of the answer. Before you multiply, cancel 
wherever you can. 


Can you work the examples below correctly? Use the 
answers on page 467 as a check on your own work. 


1.4+%= 6. 24+6= 11. $+2= 

2. 2+3= 7. 8+12= 12. 6$+2;5= 
3. 43+7= 8 3, 737= 13. 18+43= 
4, 44+3%4= 9. 675+3= 14. 31+i+= 
§, 227= 10. 16+3= 15. 0+24= 


MIXED PRACTICE 


268. Mixed Fundamentals of Fractions. (For SELF- 
Hep Practice.) No example in this article should trouble 
a seventh-grade pupil. Can you do them all correctly with- 
out help? After you have finished the examples, use the 
answers on page 468. 


1. Add: 2. Subtract: 35 4. Find 
24 64 Po ye Aas 
33 23 De 
63 62 

8. 

Avs 

5. 6. Subtract: 7 7% 
$+6=? 11¢ 25 X42 =? 12 
10 93 
oF 10. dake 12. 


38-12 =? 2232 =? 4+12=? 9x43 =? 


436 SELF-HELP LESSONS 


DECIMAL FRACTIONS 


269. How to Use These Lessons. (SILENT READING.) 
Here are the articles that you may use when you need to 
review important facts about decimals: 


Art. 270 explains the “hard spot” in adding and sub- 
tracting decimal numbers. 


Art. 271 explains how to multiply decimal numbers. 
Art. 272 explains division of decimals. 


270. The “Hard Spot” in the Addition and Subtraction 
of Decimal Fractions. (For Se_r-Hreipe Stupy AND Prac- 
TIcE.) The one thing to remember about the addition and 
subtraction of decimal fractions is that the decimal points 
must be kept in a straight line. 

The next samples show you what this means. 


Addition Subtraction 


Correct Wrong Correct © Wrong 
| sz 20 
236 
| 6360 


Copy the next examples and work them. The answers | 
are on page 468. 


1. Add: 6.34, 17.2, 18.05, .75. 4. 75 —24.25 
2. 17.367 —8.072 =? B72 7 a5 
3. 243.6 —121.43 =? 6. 81.004 —75 


PRACTICE 
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271. How to Miultipry Decimals. (For Srur-Hevp 
Stupy AND Practicr.) Multiplying by decimals is just 
like multiplying by whole numbers except that we must 
know where to put the decimal point in the product. 


Rule: There are as many decimal places in the product 


as there are in the multiplier and multiplicand together. 


Study the two examples below. The rule is used for 
pointing off the products. Putting the decimal point in 
the right place is called ‘‘pointing off.’’ 


(A) 4.27 (2 decimal places) (B) 3.26 (2 decimal places) 
6.34 (2 decimal places) 7.6 (1 decimal place) 
1708 (4, sum of decimal 1956 (3, sum of decimal 
1281 _ places) 2282 _ places) 
2562 24.776 (3 decimal places in 
27.0718 (4 decimal places) the product) 
PRACTICE 


The products in the first four examples below are cor- 
rect. Copy the answers and point off with the correct 
number of decimal places. 


i 634.6 2: 7232 8. 24.78 4, 424 

ayy 142 379 730 

11072 1026944 939162 309520 

5. Multiply 726 by 4.7 7. Multiply $500 by .0425 
6. Multiply 3.2 by .0025 8. .065 x $1250 


@=s- You will find the correct answers on page 468. 
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272. Directions for Dividing Decimals. (For Smtr-HEupP 
Stupy AND Practice.) The directions and the samples 
below them will show you how to divide with decimals. 


1. Move the decimal point in the divisor to the right as 
many places as are needed to make the divisor a whole 
number (Sample b). 


2. Move decimal point in dividend to the right just as 
many places as you moved the decimal point in the divisor. 
Annex zeros to dividend where needed (Sample c). 


3. Place decimal point in quotient exactly above the new 
decimal point in the dividend. 


4. Then divide as you do with whole numbers. Zeros 
must sometimes be inserted in the quotient (Sample d). 


5. If the divisor is a whole number to begin with, all you 
have to do is to place the decimal point in the quotient, and 
divide (Sample a). , 


See if the above rules are used in the next examples. 


(a) 24)362.4 Divisor a whole number. Decimal point 
in dividend not moved. Point in quotient put right above 
the point in the dividend. 


(b) 2.4)3.624 becomes 2.4)3.624. Notice where the point 
is placed in the quotient. 
(c) .24)362.4 becomes .24)362.40. Notice zero needed. 
.003 


(d) 48).144 Vacant places between decimal point and 
first quotient figure should be filled with zeros. 
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PRACTICE 


The quotient figures in Examples 1 to 3 are correct. 
Copy the quotients and point them off correctly. Then 
work Examples 4, 5, and 6. 


1982 43 642934 
1. .049).97118 2. 74)3.182 3. .0005)3.214670 
4. $162.50 +$2500 5. 362.4 + .242 6. 168 +.32 


was You will find the answers on page 468. 


DENOMINATE NUMBERS 


273. How to Use the Lessons on Denominate Numbers. 
(SiteENT Reapine.) If you are having trouble with de- 
nominate numbers, you will find the next articles very 
helpful. The chart below will guide you in selecting the 
articles you may need to study. 


Art. 274 deals with changing the form of denominate 
numbers. 

Art. 275 explains and gives practice in changing denom- 
inate numbers to good forms for answers. 

Art. 276 explains how to add denominate numbers. 

Art. 277 gives some hints on changing the form of an- 
swers for addition examples and practice in adding. 

Art. 278 explains subtracting denominate numbers and 
gives practice. 

Art. 279 explains multiplying denominate numbers and 
gives practice. 

Art. 280 explains division of denominate numbers and 
gives practice. 
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274. Changing the Form of Denominate Numbers. 
(For Setr-Hetp Stupy.) In seventh-grade arithmetic we 
sometimes have to change the form of a denominate number. 
This work is not hard if you can do everything in this 
article correctly and easily. 


Important Fact NumBeEr 1. In order to change the form 
of denominate numbers, you must know the facts in the 
Tables of Measure on page 470. Do you really know these 
facts? 


Important Fact NumBer 2. To change the form of 
denominate numbers you must be able to use the facts in 
the Tables of Measure. Is there anything in the next 
samples which you do not understand? 


16 in.=1ft.4in. There are 12 inches in 1 foot. 


+ lb. =4 oz. There are 16 oz. in 1 lb. 
ilft=3. yd. 2ft. lyd.=3 tt. 
33 ft. =42 in. 1ft.=12in. 4 ft.=6 in. 


2% pk. =20 qt. There are 8 qt. in 1 pk. 


When you know the Tables of Measure, turn back to 


page 8 and work Article 6 again. 


275. The Form of Answers in Denominate Numbers. 
(For Setr-Hetp Srupy anp Practicr.) In the ex- 
ample at the right, the answer should be 
reduced, for we do not leave 12 inches or 2ft. 6 in. 
more in answer form. We change amounts 4ft. Qin. 
of 12 inches or more to feet or to feet and 4. ft. 32am. 
inches. 10 ft. 17 in. 

Since 17 in. equals 1 ft. 5 in., the cor- 
rect form of the answer to this example is 11 ft. 5 in. 
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Whenever you have 12 inches or more in any part of an 
answer, change the inches to feet or to feet and inches. 
Whenever you have 3 ft. or more in an answer, change the 
feet to yards or to yards and feet, etc. 

If you have two or three denominate numbers in an 
answer, change the numbers to larger units if possible. 
Thus: 2 yd. 7 ft. would be 4 yd. 1 ft. 1 gal. 7 qt. would 
be 2 gal. 3 qt. 

You will see that this has been done in the six answers 
below. The numbers at the left are answers to addition 
examples as first found. The correct form for answers 
as final results are shown at the right. 


First Found Answers Final Results 

(a) 4 yd. 7 ft. 3 in. 6 yd. 1 ft. 3 in. 

(b) 1 yd. 7 ft. 20 in. 3 yd. 2 ft. 8 in. 

(ero qt. LT pt. 2 gal. 3 qt. 1 pt. 

(d) 4 hr. 100 min. 5 hr. 40 min. 

(e) 3 pk. 14 qt. 8 pt. 5 pk. 2 qt. 

(f) 6 Ib. 40 oz. 8 lb. 8 oz. (84 Ib.) 
PRACTICE 


Change the following numbers to correct forms for final 
answers. Check your answers with the correct forms given 
on page 468. 

1. 6ft218in. 4. 9 Ib. 21 oz. 7. 6 sq. ft. 150 sq. in. 
2. 4yd.7ft. 5.4pk.7qt.8pt. 8 4sq. yd. 14 sq. ft. 
Seat Dt 6.6.70 nr 110) min.) 09.) 2° cu. yd.-32 cumte: 


276. How to Add Denominate Numbers. (For Srtr- 
Hep Strupy.) On the next page is a problem that calls 
for addition of denominate numbers. It is worked to show 
you just what to do. 
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ProsuEeM I. One summer Mary’s older brother won first 
prize for raising corn. His reward was a trip to Washington, 
D.C. On the train to Washington, he kept a record of the time 
between stations. 

Between home and the first station it took 1 hr. and 14 min.; 
between the first and second stations, 56 min.; between the second 
and third, 1 hr. and 29 min. How long had he been traveling when 
he reached the third station? 


Srep I. Write the numbers which mean hours under 
Hr. Write the numbers which mean minutes under Min. 


After adding (Step II), 
the 99 min. must be 
changed to hr. and min. 
99* min. = 1 hr. 39 min. 
— The 99 min. in reduced 
Srer Il. Add: 2 | 99* form (1 hr. 39 min.) is add- 
1 39 ed to the 2 hr. Put a line 
Srup III. Add: 3 hr. 39 min., | around the 99 min. to be 
Ans. sure that the 1 hr. 39 min. 

is added only to the 2 hr. 


14 
56 
1 29 


277. Six Helps in Adding Denominate Numbers. (For 
SeLF-Hetp Srupy anp Practice.) Study the following 
statements about forms of answers in denominate numbers. 


1. When an answer comes out 67 min., it should be 
written as 1 hr. 7 min. Can you tell why this is true? 


2. 15 in. in an answer should be written 1 ft. 3 in. 

3. 21 oz. in an answer should be written 1 Ib. 5 oz. 

4, When there are more feet than 3 in an answer, change 
the feet to yards and feet. 

5. When there are more ounces than 16 in an answer, 
change the ounces to pounds and ounces. 
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6. When there are more minutes than 60 in an answer, 
change the minutes to hours and minutes. 


PRACTICE 
il, 2. 3. 4, 
4 ft. 8 in. 9 hr. 27 min. 4 da. 16 hr. 4 gal. 1 qt. 
Siti 6 hr. 12 min. 3 da. 3 qt. 


Gut-1 in. 7 hr. 36 min. 5 da. 6 hr. 4 gal. 1 qt. 
2 ft. 6 in. 4 hr. 45 min. 4 da. 10 hr. 4 gal. 2 qt. 


gas The correct answers are given on page 468. 


278. How to Subtract Denominate Numbers. (For 
SeLr-HeLp Stupy AND Practicn.) Study Problems I and 
II to see how to subtract denominate numbers. 

ProsteM I. I started for school 
at 8:20 and got there at 8:55. How 
long did it take me to go to school? 

8 hr. 55 min. 
8 hr. 20 min. 


35 min., Ans. 


Problem II contains the one “hard spot’’ in subtracting 
denominate numbers. When we write the numbers on 
our paper, we find that we have 2 in. minus 9 in. Study 
the work and the explanation below to see what is done. 


ProsiEM IJ. Mr. Jones is 6 ft. 2 in. tall, and Mr. White 
is 5 ft. 9 in. tall. How much taller is Mr. Jones? 


6 ft. 2 in. a ink ttl Mm, 
SytttoaS wit 5 ft. 9 in. 
5 in., Ans. 


9 in. cannot be subtracted from 2 in. But the number 
6 ft. 2 in. can he changed in form. Since 1 ft.=12 in., we 


444 SELF-HELP LESSONS 


can think of the number 6 ft. 2 in. as 5 ft. 14 in. We can 
change the form of a denominate number to help us in 
subtraction. 


PRACTICE 
Subtract: 
ile 2. 3. 4, 
6 ft. 1 in. 9 gal. 1 qt. 1 hr. 10 min. 8 lb. 402. 
4 ft. 8 in. 7 gal. 3 qt. 55 min. 6 Ib. 11 oz. 


gas Answers are on page 468. Use them only as a check. 


279. Multiplying Denominate Numbers. (For Sernr- 
Hep Stupy AND Practicz.) The problem below is worked 
and explained in order to show you how to multiply de- 
nominate numbers. 


Prospiem. How much maple syrup could a Vermont 
farmer put in 10 cans, if each can holds 3 gal. 3 qt.? 


S gal, 3°qt: (a) Think 10X3 qt.=30 qt. Then re- 
10 duce the 30 qt. to 7 gal. 2 qt. 


is 2 


(b) Write 7 gal. 2 qt. as shown in the 
30 work at the left. 

— (c) 10X3 gal.=30 gal. 

37 gal. 2 qt., Ans. (d) 7 gal. 2 qt.+30 gal. =37 gal. 2 qt. 


The one “hard spot’ in multiplying denominate numbers 


is in changing the forms of the numbers. 


If changing forms of denominate numbers bothers you, 
study articles 274 and 275 again, and learn the Tables of 
Measure on page 470. 
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PRACTICE 


The correct answers to these multiplication examples are 
given on page 468. 


aly 2. 3. 4. 
Amin. 30sec. 2gal.3qt.ipt. 4bu.2pk. 5 ft. 3 in. 
if pe 9 8 


280. Dividing Denominate Numbers. (For Sretr-HEewp 
Stupy AND PracticE). The next work shows how to divide 
denominate numbers. In dividing denominate numbers 
there is a “hard spot” in the carrying for which you must 
watch out. Thus: 


Ce 9 ft.+4=2 ft. and 1 ft. 1eft over. This 1 ft. 
49 fi, 8 ins). fin is changed to 12 in. so that it can be added to 
: Z the 8 in. 8 in.+12 in.=20 in. Now divide the 


20 in. by 4. This gives 5 in., and the answer becomes 2 ft. 5 in. 


We 1h. 6 o7 The 2 lb. left over when you divide 8 lb. by 
———— 6 becomes 32 0z. 32 0z.+4 0z.=36 0z. 36 oz. 
6)8 lb. 4 02. 6c Hie 


3 bu. 34 pk The 2 bu. left over when you divide 11 bu. 
Paha es, by 3 becomes 8 pk. 8 pk.+2 pk.=10 pk., to 
U. “PX: | be divided by 3. 


In “‘carrying” in division of denominate numbers, be sure 


to change numbers correctly. 


PRACTICE 
1. 7 yd. 2 ft.+4 2. 9 pk. 4 qt. +4 3. 5 gal. 3 qt.+4 
4. 11 hr. 35 min. +5 5. 8 lb. +6 6. 13 yd. 2 ft. +4 


wae Correct answers are given on page 468. 
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MENSURATION 


281. How to Use the Lessons on Mensuration. (SILENT 
ReapinG.) The chart below shows you the articles to use 
in restudying anything about mensuration which you do 
not now understand very well. 


Art. 282 explains the meaning of important words used 
in mensuration. i 
Art. 283 explains the finding of areas of parallelograms. 


Art. 284 explains finding areas of triangles. 
Art. 285 explains and gives practice in finding volumes 
of rectangular solids. 


282. Words Used in Mensuration. (For Srir-HEeip 
Srupy.) This article explains the meaning of many im- 
portant words often used in mensuration. 


B 1. Fig. 1 is called a rectangle. 
j A rectangle is a ‘surface or area 
2" with opposite sides that are equal 
‘ and parallel and which has four 
*<—_ 4" ——> P right angles (square corners). 

igen 2. A square is a special kind of 
rectangle. Its four sides are equal, and its angles are all 
right angles. 


A 


_ 8. Fig. 1 has a perimeter of 12”. Perimeter means the 
distance around. It is the sum of the sides. Is 12” cor- 
rect for the perimeter of Fig. 1? 


4, The area of Fig. 1 is 8 sq. in. Area is the amount of 
space or surface covered. 


5. The length, width, and depth or height of a figure 
are called its dimensions. 
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6. Parallel lines are lines which are everywhere the 
same distance apart. 

7. A parallelogram is a figure bounded by two pairs of 
parallel lines. A rectangle is a special kind of parallelo- 
gram; its four corners are right angles. Figs. A, C, and D, 
below are all parallelograms. Fig. A is also a rectangle. 

8. A triangle is any closed figure that has just three 
straight sides. A right triangle is a special kind of triangle. 
One of its angles is a right angle (square corner). Fig. B 
below is a right triangle. 

9. The base of a figure is the side on which it is thought 
of as standing. Any side may be taken as a base. 


@ ov; Y) 'o 
ue) wv! Io 
3 ET 3 O\ 15 Rey, 
2 =) ~ OO 2 > 
3] = o\ '3 
< <, < I< 
Base Base Base Base 


(A) (B) (C) 


10. The altitude of a figure is the height of that figure 
measured along a line drawn at right angles to the base. 

11. A rectangular solid has three dimensions: length, 
width, and height or depth. 


283. How to Find Areas of Parallelograms. (For SELF- 
HELP Stupy AND Practicgz.) Areas of parallelograms are 
easy to find. The important things to remember are that 
| in finding areas dimensions must be expressed in the same 
unit and the answer in square units. Be sure you know 
the rule below. 


Area of a parallelogram = base X altitude. 


Remember that a side of the rectangle is also the alti 
tude, because the side makes a right angle with the base’ 
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Use the rule in finding the areas of these parallelograms: 
1. A floor 10 ft. 6 in. by 12 ft. 

. A window-pane 28 in. by 52 in. 

. A table top 28 in. square. 

. Base, 8 yd.; altitude, 54 ft. 

. Base, 16 in.; altitude, 1 ft. 

. Base, 2 rd.; altitude, 4 yd. 

FF Correct answers are given on page 468. 

284. How to Find Areas of Triangles. (For Seir-Heip 


Strupy AND Practice.) The arithmetic needed to find 
areas of triangles is easy. Here is the rule: 


aa rr WO ND 


Area of any triangle=4 of the base x the altitude. 


You must be careful that you know what the base and 

the altitude are. The altitude must always be measured 

along a line drawn from the vertex 

(uppermost point of the triangle), at 

}+_—— iz’! right angles to the base. 3’ is the alti- 

Pict tude in Fig. 1. If the triangle is a right 
triangle, the altitude is easy to find. Just 

let one of the two shorter sides be the base; | 

then the other of the shorter sides is the ‘ 

altitude, because the two shorter sides form | 


10 in, ———» 


aright angle. 6 in. is the altitude in Fig. 2. Fic. 2 
PRACTICE 
Find the areas of the triangles having these dimensions: 
1. a=4iny, b=6 in: 3. a=7 ft., b=2 yd. 
2. a=8 in., b=1 ft. 4. a=8 mi.,b=15 mi. 


@® Correct answers are given on page 469. 
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285. How to Find Volumes of Rectangular Solids. (For 
Setr-Hevtp Strupy anp Practics.) In this article you can 
review the finding of volumes. 


Prospitem 1. How much water is there in a swimming pool 
18 yd. long and 4 yd. wide? The water is 6 ft. deep on the average. 


The amount of water in the tank is called the volume of 
water. The unit of measure of the volume of the water is 
a cubic unit of water—a cubic yard, a cubic foot, or any 
other cubic unit. The number of cubic yards of water in 
this tank is found like this: 


18 yd. x4 yd. X2 yd. =144 cu. yd. 


Length x width < height = volume, or length < width xX 
depth = volume. 


Notice that before multiplying, all dimensions must be 
in the same unit. Here we changed the 6 ft. to 2 yd. Our 
answer is in cubic yards. We could have changed 18 yd. 
to 54 ft. and 4 yd. to 12 feet. Then, 54126 would 
have given us our answer in cubic feet. 


PrRosBLEM 2. How many cubic inches are there in a block of 
ice which is 6 in. wide, 8 in. high, and 10 in. long? 


6” X10” x8” =480 cu. in. 
Length < width X height = volume. 


A block of ice is in the form called a rectangular solid. 
The word “‘solid’” has a special meaning in arithmetic. 
It really means shape. Thus air and water can be in 
the form of a rectangular solid. 
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Find the volumes of the solids shown below. The correct 
volumes are given on page 469. 


[a 2 E 3 Fia. a: 


PERCENTAGE 


286. How to Use the Lessons on Percentage. (SILENT 
ReapinG.) The chart below will help you find articles 
that you may use in restudying percentage. 


Art. 287 contains a chart giving fraction-decimal-per cent 
relations most often used. These are important. You 
should learn these thoroughly and use the practice in this 
article. 

Art. 288 explains how to find a per cent of a number. 

Art. 289 gives practice in finding per cents of numbers. 

Art. 290 explains and gives practice in the second use of 


percentage, namely, finding what per cent one number is 
of another. 


Art. 291 reviews these two uses of percentage, giving you 
valuable suggestions to keep them clear in your mind. 

Art. 292 gives practice in the two uses of percentage. 

Art. 293 explains percentage as used in figuring interest 
and discount. 


287. The Three Languages of Arithmetic. (For Setr- 
Hep Srupy AND Practice.) In your study of history and 
geography you know that people in different countries often 
speak different languages. In arithmetic we may say that 
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there are three different languages. These are: fraction 
language, decimal language, and percentage language. The 
chart below shows the same facts written in the three 
arithmetic languages. You should know these facts. 


Fraction | Decimal |\Per Cent|| Fraction Decimal 


,3, etc.)} 5 or .50 | 50% .125 or .125 
334 334% 379 or 875 
662 | 662% 622 or 625 
25 25% 87% or 875 
75 75% pors10 

.2 or .20 | 20% 1 or 1. or 1.0 

Aor .40 | 40% 2. or 2.0 

.6 or .60 | 60% 1.5 or 1.50 

.8 or .80 | 80% 2.5 or 2.50 

162% 1.25 
833% 01 
04 
044 or .045 
| 044 or 0425) 41% 
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»The next samples are worth studying. 


5=500% 4% or 4.5=450% [32 or 3.75=375% 
5=50% 45 = 45%, 375 =374% or 87.5%] 


05 =5% 045 =4.5% or 44%|.0375 =3.75% or 32% 
005 = .5 of 1% or £% 


» You will notice from a study of the above charts that 
percentage language is based on fractions with denominators 
of 100. Thus 4% means z¢>. In fact, you can think of 
per cents as fractions whose denominators are 100. 

4% =7509. The % sign is a short way of writing zp. 
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From the several answers given, choose the one correct 
answer for each example. List your answers on a sheet 
of paper. When you have done this, compare your answers 
with those given in the Answer Key on page 469. 


1. 4% means 400% A 4 04 

2. .125 means 125 12.5 123% 125% 
3. 33% means Bs 13) oe .035 35% 
4. 44 means A25 425% 44% 42.5% 
5. .06 means 6% 5% 6 roo 
6. 25% means 2.5 24 25% .025 
7. 74% means 07200 mato weed 725, 

8. 4 of 1% means .05 5 .005 ma 


FINDING A PER CENT OF ANY NUMBER 


288. How to Find a Given Per Cent of Any Number. 
(For Setr-Hevp Stupy.) There are always two methods 
of finding a given per cent of a number, as shown below 
and on the next page. In some cases it saves time to use 
Method I, and in other cases it saves time to use Method II. 


Metuop I. Multiply by a decimal. Find 25% of 324. 
Think: 25% of means 25%, and 25% =.25 


Thus: 25% of 324 is the same as 324 
25 


1620 
648 


81.00 or 81, Ans. 
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Mertuop II. Multiply by a fraction. Find 25% of 324. 


Think: 25% of means } of; and } of means }X. 
81 
1 3 
Thus: 25% of 324 is the same as qXrA=81, Ans. 
1 


You see that the first method is thinking a per cent as a 
decimal; the second method is thinking a per cent as a 
fraction. 


“Of”? means times. But in finding a % of a number we 


never multiply by the % itself. We always change the % 
to its equivalent decimal or fraction. 


289. Finding a Per Cent of a Number. (For Setr-HELP 
Practice.) For each example below, you are shown both 
methods of finding a per cent of anumber. Hither method 
is correct. Do not work the examples now, but decide 
which method you think is better for each example. 


Example Method I Method II 
1. Find 162% of 126. 126 
x .162 4 X126 
2. Find 36% of 294. 294 
x .36 poy X or 38s X294 
3. Find 7% of 531. 531 
x .07 Top DOL 
4, Find 120% of 475. 475 


1.20 438% or $475 
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5. Find 60% of 84. 84. 

x .60 tno X or 2x84 
6. Find 5% of 750. 750 

«.05 rao X or oy X750 
7. Find 265% of 629. 629 

2.65 265 or $2629 
8. Find 623% of 360. 360 

x .625 3 <360 
9. Find 125% of 484. 484 

1.25 5 484 


Work Examples 1-9. Use the method you think is the 
better one. Compare your answers with those on page 469. 


FINDING WHAT PER CENT ONE NUMBER 
IS OF ANOTHER 


290. How to Find What Per Cent One Number Is of 
Another. (For Serr-Hetp Strupy anp Practice.) In 
school and later on in life you must know how to find what 
per cent one number is of another. 

Here is a good way to think of any question like this 
one: ‘56 is what per cent of 112?” 

Think the question: “56 is what per cent of 112?”, as 
“56 is what fraction of 112?” “56 is what per cent of 112” 
is simply another way of saying: “56 is what part or what 
fraction of 112?” 


per aa 56 is 42,8 of 112. 
56 is what or of 112? <i is changed to ‘decimal 
fraction : 


language’”’ like this 112)56. 


——_— 
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Any question like: “56 is what een of 112?” can 
be thought of as 34% or 112)56. 


We can see that 56 is $, or 50%, of 112. It is also .50 
of 112. Let us see if 56 as a per cent of 112 would work 
out right as 33,87 or 112)56. 


50, or 50% Ans. Do you see that this is an ex- 
oe ample in the division of decimals? 
112)56.00 
56 0 The .50 is changed to 50% be- 
ty cause the question asks “‘what per 
cent?” 


Many examples in finding what per cent one umber is 
of another, can be solved by writing the fraction, reducing 
the fraction, and stating the per cent which is equal to the 
fraction. Thus: 9 is what per cent of 36? 


Think: 2;=1=25%. 9 is 25% of 36. 


PRACTICE 
. 2 is what per cent of 8? 7. 75 is what % of 100? 
. 6 is what per cent of 36? 8. 22 is what % of 55? 
. 9 is what per cent of 18? 9. 31s what % of 2? 
. 17 is what per cent of 34? 10. 200 is what % of 300? . 
. 31s what per cent of 24? 11. 18 is what % of 16? 
. 21 is what per cent of 28? 12. 4 is what % of 1? 


aoa fF &BO NY 


Oftentimes you will have a problem in finding what 
per cent one number is of another, when the fraction is too 
large to be handled mentally. In such cases the problem 
is worked as shown in the two samples on the next page. 
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Sample 1. 93 is what % of 124? Think: 3%% or 124)93. 


93=93.=93.00. Divide as shown 
.75, or 75% Ans. at the left. Do not forget the 
124)93.00 decimal point in the quotient. 


868 .75=4585 


Change the quotient from a deci- 
mal to a per cent, because you are 
asked what %, not what decimal. 


Check: .75X124=93. 
Check Sample 1 to see if 93 really is 2, or 75%, of 124. 


Sample 2. 45 is what % of 218? Think: 345; or 218)45. 


620 or75% 
6 20 


The work is shown at the 
left. To change .206+ to per 
cent, move the decimal point 
two places to the right and 
attach the % sign. 


Is 45 about 4 of 218? 


206+, or about 20.6% 
218)45.00 
43 6 .206+ =a little 
1400 more than 20.6% 
1 308 


The rule given below always works. Remember it. 


Rule: To find what per cent one number is of another— 

Think what fraction is made by the numbers. Reduce the 
fraction if you can. Try to see the per cent which equals the 
fraction. 

When you cannot reduce to a small fraction, then divide 


the numerator by the denominator. Point off quotient 
carefully. Change quotient to per cent form by moving 
decimal point 2 places to the right and attaching per cent 
sign. 12 (decimal) = 412%. 


Thus: -5; (fraction) =12)5.00 
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PRACTICE. 


1. 19.92 is what % of 24? (19.92 is what fraction of 24?) 
19.92 
24 


2. 24.45 is what % of 67? Or 67)24.45. (Change quo- 
tient to %.) 


3. Change 9% to a decimal; then to a per cent. (95)19.00) 
4, Change 24 to a ‘decimal; then to a per cent. 


or 24)19.92 Change quotient to a %. 


5. Change +5 to a decimal; then to a per cent. 


291. Summary of the First Two Uses of Percentage. 
(For Se_F-HEeLP Stupy aNnp Practice.) You have learned 
these two uses of percentage: 

I. To find a given per cent of a number. 

II. To find what per cent one number is of another. 

Your work with these two uses will be made clearer if you 
keep the following suggestions in mind. 

Problems and examples calling for either one of these 
two uses of percentage may be stated in different ways. 

Thus, we would find 16% of 759 or ae for each of the 
following questions: — 

(a) What is 16% of 759? 

(b) If 759 equals 100% of a number, whet is 16% of it? 

(c) What aumber equals 16% of 759? 

No matter what way a problem is stated, if the real ques- 
tion is to find a certain per cent of a number, think: “Per 
cent of a number equals decimal times the number.”’ 

The question, ‘50.12 is what per cent of 83?’ can be 
thought of as: “50.12 is what fraction of 83?” To solve 
this example, we would write it as >922, or 83)50.12. 
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We could ask the question in several ways: ‘‘What per 
cent of 83 is 50.12?” or, “If 83 is the whole, what per cent 
of the whole is 50.12?” or, “If 83 equals 100% of a number, 
what per cent of the number is 50.12?” 

No matter what way the question is asked, if you are to 
find what per cent one number is of another, you may think: 
What fraction is the one number of the other? Then write 
the fraction as a division example. 

It pays to study work which is done correctly. Be sure 
you understand the work in the two samples below. 


Sample of Use I Sample of Use IT 


$492.32 is what per cent 
of $362? 
Think: ‘per cent of” Think: ‘“‘what per cent 
means ‘‘ decimal times.” of’’ means ‘‘what fraction 
OF a 
$362 1,36=1367, 
x 1.36 492.32 0. 362)492.32 


Find 136% of $362. 


362 
2172 362 


1086 1303 
362 1086 


$492.32 Ans. 2172 
2172 


$492.32 is 136% of $362. $492.32 is 136% of $362. 


These two uses of percentage work just as well when 
the per cent is larger than 100% as when smaller per cents 
are called for. In the Sample of Use I above, why is the 
decimal 1.36 used? In the Sample of Use II above, why 
is the decimal 1.36 in the quotient changed to 136%? 


PERCENTAGE 459 
PRACTICE IN SELECTION 


For each example below, several solutions are shown. 
Only one is correct. Which one is it? 

Compare your choice of solutions with those listed on 
page 469. 


1. Find 44% of 936. 


(a) 936 (b) 936 (c) <A> or 936)45. (d) 936 
x45 X45 xX .045 

2. 362 is what per cent of 1351? 
(a) 1351 (b) =382, or 1351)362. (c) 4335+ or 362)1351. 

3.62 

3. What per cent of 450 is 932? 
(a) $88 or 932)450. (bya 932 (c) 222 or 450)932. 

4.50 


4, What number equals 125% of 249? 


(a) 249 (b+) 249 (c) $28 or 249)125. (d) 249 
125 x 1.25 x 1.25 


292. The First Two Uses of Percentage. (For SE.Lr- 
Heute Practice.) Remember: (a) Find 14% of 1926, 
means .141926; (b) What per cent of 136 is 34? means 
34 is what fraction of 136? Correct answers are on page 469. 


1. Find 14% of 1926. 6. 24 is what % of 600? 
2. What per cent of 136 is 34? 7. 26.5 is what % of 300? 
3. What % of 216 is 72? 8. 24 is what % of 150? 
4. Find 88% of 2167. 9. Find 125% of 84. 

5. What per cent of 264 is 33? 10. 84 is what % of 42? 


11. Does 44% of 451 =202.95 or 2.0295 or 20.295? 
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293. Some Everyday Uses of Percentage. (For SELrF- 
Hep Srupy.) In this article are given some important 
facts you should know about interest and discount. 


1. Interest is money earned by money that is loaned. 
2. Interest is also money paid for the use of money. 


3. Interest is reckoned by the year, or fractions of a year. 

Thus, $1000 at 4% interest for 2 years means 4% of $1000 
for each year, or $80 (2$40). $1000 for 6 mo. at 4% would 
be 4 of 4% of $1000, or $20 (6 mo.=4 yr.). 

4, The usual interest rates are 3%, 34%, 4%, 43%, 
5%, 53%, 6%, 63%, 7%, and 73%. 


5. To find interest for a number of months, divide the 
months in a way that will give fractions easy to work with. 

Thus, 6 mo.=% yr., 3 mo.={ yr., 4 mo.=4 yr., 8 mo.=78;=2 
yr., 7 mo.=7%5 yr., etc. 

6. The usual times for loans are 30 da. (1 mo.), 2 mo., 
3 mo., 6 mo., 1 year, and over. (The interest rate is always 
stated in % per annum, or per year.) 


Finding interest at a given rate (%) of interest is merely 
finding a per cent of anumber. The only other thing you 
have to do is to multiply by the correct number of years, 


Another application of percentage is found in figuring 
discounts. When the price of an article or the amount of 
money due for work done is reduced from its full amount, 
we call the amount taken off a discount. The discount is 
generally a certain per cent of the full amount of money due. 


There are four main kinds of discount: 


1. Discounts are sometimes given for prompt payment. 
These are often called cash discounts. 
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2. Quantity discounts are given for buying goods in 
large amounts. 


3. Special-sale discounts are given when a store-keeper 
has some particular reason for wanting to sell certain ar- 
ticles or when he wants especially to attract people to his 
store. So he reduces his prices, as 10% off or 25% off. 


4. A trade discount is one which a wholesaler (one who 
sells to store-keepers) gives to the retailer (the store-keeper). 

In wholesalers’ catalogues the prices quoted are often 
the retail prices, that is, the amounts which the retailer 
must charge the customer for the article. In order to pay 
his business expenses and make a profit, the store-keeper 
must buy the article at a discount; that is, he must buy of 
the wholesaler for less than the catalogue price. 

For this reason catalogues usually give retail prices, 
less a certain discount, such as 20%, 25%, 334%, 40%, ete. 


Sometimes there may be more than one discount of a 
bill. Look at the part of a bill shown below. 


SeWindow shades @ $4.20 00.8. ee an ws 
Less trade discount 40% 


Less discount for cash 2% 


Notice that the larger discount is figured first. Always 
figure discounts separately. Do you see that figuring dis- 
count is merely finding a per cent of anumber? But don’t 
get caught if a problem asks you to find the amount to be 
paid on the bill; amount to be paid (or amount due) means 
full amount of bill less discount. 
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294. Bank Checking Accounts. (For Se_r-Hewp Stupy.) 
In sixth grade you studied certain things about checking 
accounts at banks. 

1. People deposit money in checking accounts in banks. 

2. The bank will pay money from a person’s account 
only on a written order signed by the person. This written 
order is called a check. 


DENVER. ar ve. 
CITIZENS ATE BANK 


3. Study the picture of the check above and note these 
important facts that each check must show: 

(a) The date on which the check was written (Jan. 3, 
1928). 

(b) The number of the check (91). 

(c) The name of the bank and the town in which it is 
located (Citizens State Bank, Denver, Colo.). 

(d) The name of the person to whom the money is to be 
paid (J. D. Worden). 

(e) The amount to be paid, written in both words and 
figures ($918). 

(f) The name of the person paying the money (David 
A. Lawson). 


The person who receives the money must write his name 
on the back of the check. This is called indorsing. 


\ 
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These answers are placed here to help you learn how to 
work different sorts of examples correctly and accurately. 
They will not do this if you use the answers before you have 
solved the examples. Be honest with yourself and use the 
answers after you have worked the examples. 


Answers for Article 217. (Helping Yourself in Addition.) 


1. 302 3. 286 5. 23,749 7. 27,335 

251837 4, 281 6. $207.01 8. $34.75 
Answers for Article 222. (Final Practice in Subtraction.) 
1. 4634 7. 5819 13. 3806 19. 1416 
2. 2539 8. 56,417 14. 10,244 20. 5220 
8. 35,090 9. 7709 15. $91.31 21. 8158 
4. 357 10. 7589 16. 6304 22. $23.87 
5. 1852 11. 9686 17. 4099 2342018 
6. 2752 12. $45.84 18. 869 24. 2335 


Answers for Article 228. (Final Practice in Multiplication.) 


1. 168,701 6. 136,354 11. 107,379 16. 82,688 
2. 136,202 7. 167,331 12. $4801.50 17. 74,893 
8. 48,216 8. 94,068 13. 343,332 18. $266 (26600¢) 
4, 40,460 9. 87,725 14. 290,146 19. 107,973 
6. 271,312 10. 82,440 15. 187,627 20. $1086.78 
Answers for Article 233. (Practice in Finding Quotients, Page 406.) 
967 4, 8ts 7. 823 10. 834 13. 843 
ve 5.’ 8x5 8. 82 1t8-% 14. 835 
63? 6. 844 9. 437 12. 834 15. 634 
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Answers for Article 234. (Hxample B, Page 406.) 804. 
(Practice with Zero in Quotient, Page 407.) 


1. 602 2. 20675 3. 509 4. 6033$ 5. 802 
6. 507 7. 90754 8. 20677 9. $805 


Answers for Article 234. (Practice with Final Zero, Page 409.) 


1. 830 2. 29033 3. 620 4. 720¢6 5. 580 
6. 96035 7. 42075 8. 130 9. $1.40 


Answers for Article 235. (Final Practice in Division.) 


1. 48327 5. (2343 9. 95 13. 89 17. 408 Dae 
2. 74 6. 73 10. 963% 14. 72 18. 90033 22. 83 
3. 40 qT. 62 11. 601 15. 5035 19. 23 23. 85 
4, 87 8. 61 2041 16. 26 20. 160 24. 5955 


Answers for Article 236. (Checking Decimals.) 

1. Check: 3.7X.72=2.664 

3, Check?” 46 Xa = 82,2 32.2+.5 =32.7 

8. Check: 6.4X.388 =2.432 2.432-+- .050 =2.482 


Answers for Article 237. (Estimating, Page 413.) 


1. 60X30=1800 5. 20 520=10,400 8. $470+10=$47 

2. 800+20=40 6. $80 +$50 = $130 9. 5700 —3500 = 2200 
3. 40900 = 36,000 7 12X$20=$240 10. 2400+40=60 

4, 45+30+80=155 


Answers for Article 241. (Finding Common Denominators.) 
ley Ge 2. 5 3. 17 4. 35 5. oc 6. iz 1. 8. a7 
th ge Wb sep eb Gey oe Sep a Gp i oy ON, Gisp WG, oe 


Answers for Article 243. (Practice in Reducing Answers.) 
1. 2 2. 22 84 4. 65 Bed 6. 75 
7. 14 8. 33 2 10. 53 11. 43 12.. 33 
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Answers for Article 245. (Improper Fractions to Correct Form.) | 
1. 73 2. 1} 3. 52 4.8 5. 43 6. 3% Taos 


Answers for Article 246. (How to Add Mixed Numbers, Page 419.) 
All the examples are correct. 


Answers for Article 247. (Adding Fractions and Mixed Numbers.) 


iat 8. 12355 15. $ 22.142 29. 534 

2. 62s 9. 122 16. 12 23. 9755 30. 323 

3. ¢ 10. 143 17. 972 24, 7% 31. 52, 1, 24,4 
4. 3% 11. Iss 18. 54% 25. 314 32. ts 

5. 64 12. 143 19. 8t 26. 14 

6. 14 13. 2 20. 2 27. 3 

7. 102 14, 43 21. 132 28. 74 


Answers for Article 250. (Denominators in Easy Subtraction.) 


lg 3.2 6. BO OAS Scr )6«O 1 13. 355 
2s 4. a5 6.33 868. 244 10. 35 12. 33 14. 4 


Answers for Article 252. (Subtracting Fractions and Mixed Nos.) 


1.4 7. $ 13. 33 19. 7x5 25. 5y¢ 
2. a5 8. 237 14, 23 20. 43 26. 4 
3. if 9. 27 15. 235 21. 10 27. 42 
4.9 10. 75 16. 62 22. 24 28. 63 
5. 425 11. 13? 17. 23. x5 29. 5’ 
6. 1075 12. 12 18. 83 24, 72 30. 633 


1. +s 5. F 9. or 13. 44 17. 63 
2. 33 6. Py 10. 43 14. 3 18. 3; 
3. os 7. 34 11. +8 15. 22 19. 49. 
4, +5 8. 43 12, 4 16. 43 20. 0 


SELF-HELP LESSONS 
(Practice in Changing Mixed Numbers to 


Answers for Article 257. 


Improper Fractions.) 
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Answers for Article 262. (Multiplying Fractions and Mixed Num- 
bers.) d 


1. 10 7. $15.75 13. 23% 19. x5 25.91 
2. 34 8. 2 14, 43 20. a5 26. ys 
3. 3 9. lay 15. 44 21. 14 a7. 53 
4. 3; 10. 12 16. sb 22. + 28. % 
5. 3 11. 9 17. $ 23. 62 
6. 13 12, 37 18. $2.00 24, 13 
Answers for Article 265. (Inverting the Divisor.) 
eS EPG) 13. Xs 19. <4 
ue 8. x$ 14. x? 20. Xiy 
3. X$ 9. Xs 15. X+ 21. Xz5 
4, x¢ 10. x% 16. x 22. x3 
5. <F 11. x? 17. X75 23. Xa 
6. x? 12. X27 18. Xz'5 24. X$ 


Answers for Article 266. (Dividing Fractions and Mixed Numbers.) 


1. 3 As 13. 23 19. 2 
ots 8. 3E 14. 33 20. 77 
3. 133 9. 2 15. 4 21. 
4, 43 10. 4 16. 30 22. 75 
5. 2 11, 28 17. 102 23. ~o8s 
6. $$ toma 18. 30 24, 12 


Answers for Article 267. (Division of Fractions and Mixed Numbers.) 


1. 6 4, 13 7. 44 10. 32 13. 4 
2.4 (5 Ep 8. $3 11. + 14, 124 
3. 2 6. ay 9. 235 12-3 15. 0 
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Answers for Article 268. (Mixed Fundamentals of Fractions.) 


1. 127 3.162 5. is 7. 9§ 9. 257 11. 43 
2. 33 4. 35 6. 64 8. 223 10. 23 12. 38% 


Answers for Article 270. (The ‘Hard Spot’ in Addition and Sub- 
traction of Decimal Fractions.) 
1. 42.34 2. 9.295 8. 122.17 4. 50.75 5. 13.2 6. 6.004 


Answers for Article 271. (How to Multiply Decimals.) 
TetlOsi2 2. 1026.944 3. 9.39162 4. 309520 
5. 3412.2 6. .008 7. $21.25 8. $81.25 


Answers for Article 272. (Division of Decimals.) 
1.19.82 2. 048 3. 6429.34 4...065 5. 1497.52+ #6. 525 


Answers for Article 275. (Form of Answers in Addition of Denom- 
inate Numbers.) 
dare it.6 Wm. 4. 10 lb. 5 oz. 7. 7 sq. ft. 6 sq. in. 
2° 6 yd. Lit: 5. 5 pk. 3 qt. 8°PD sq-Vd.5 sdatte 
3. 5 qt. 1 pt. 6. 7 hr. 50 min. 9. 3 cu, yd. 5 cu. ft. 


Answers for Article 277. (Adding Denominate Numbers, Page 448.) 
1. 16 ft. 3 in. 2. 28 hr. 3. 17 da. 8 hr. 4. 13 gal. 3 qt. 


Answers for Article 278. (Subtracting Denominate Numbers.) 
A let ts & TW. 2. 1 gal. 2 qt. 3. 15 min. 4. 1 lb. 9 oz. 


Answers for Article 279. (Multiplying Denominate Numbers.) 
de wolemine 30sec: 2. 34 gal. 2 qt. 3. 40 bu. 2 pk. 4. 42 ft. 


Answers for Article 280. (Dividing Denominate Numbers.) — 
Weel yd 2e fh. 292 pikes ats 3, 1 gal. 12 qt. 
4, 2 hr. 19 min. 5. 13 |b. 6. 3 yd. 14 ft. 


Answers for Article 283. (Areas of Parallelograms.) 
1. 126 sq. ft. 2. 1456 sq. in. 3. 784 sq. in. 
4. 132 sq. ft. 5. 192 sq. in. or 13 sq. ft. 6. 44 sq. yd. 
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Answers for Article 284. (Areas of Triangles.) 
Let? eq. in: 3. 21 sq. ft. or 23 sq. yd. 
2. 48 sq. in. or 4 sq. ft. 4. 60 sq. mi. 


Answers for Article 285. (Volumes of Rectangular Solids.) 
1. 24 cu. in. 2. 120 cu. ft. 3. 48 cu. ft. 4. 972 cu. ft. 


Answers for Article 287. (Changing Forms in Percentage.) 
1. .04 3. .035 5. 6% 7. 0725 
2. 124% 4. 425% 6. .025 8. .005 


Answers for Article 289. (Finding a Per Cent of a Number.) 
1. 21 3. 37.17 5. 50.4 7. 1666.85 9. 605 
2. 105.84 4. 570 6. 37.5 8. 225 


Answers for Article 290. (How to Find What Per Cent One Number 
is of Another, Page 455.) 
1. 25% 8. 50% 5. 123% 7. 75% 9. 150% 11. 1124% 
2.162% 4. 50% 6. 75% 8. 40% 10. 662% 12. 334% - 


Answers for Article 290. (Page 457.) 
1. 88% 2. 36.41% 3. 20% 4, 42% 5. 912% 


Answers for Article 291. (Practice in Selection, Page 459.) 
1. (d) 2. (b) 3. (c) 4. (b) 


Answers for Article 292. (The First Two Uses of Percentage.) 
1. 269.64 3. 333% 6. 125% 7. 82% 9. 105 11. 20.295 
2, 25% 4. 1906.96 6. 4% 8. 16% 10. 200% 


TABLES OF MEASURE 


LENGTH 


12 inches (in.) =1 foot (ft.) 
3 feet =36 inches =1 yard (yd.) 
5% yards = 164 feet =1 rod (rd.) 
320 rods=5280 feet =1 mile (mi.) 


SQUARE MEASURE (AREA) 


J44 square inches (sq. in.) =1 square foot (sq. ft.) 
9 square feet =1 square yard (sq. yd.) 
30z square yards=1 square rod (sq. rd.) 
160 square rods=1 acre (A.) 
640 acres=1 square mile (sq. mi.) 


CUBIC MEASURE (VOLUME) 


1728 cubic inches (cu. in.)=1 cubic foot (cu. ft.) 
27 cubic feet=1 cubic yard (cu. yd.’ 
128 cubic feet =1 cord 


WEIGHT 


16 ounces (0z.)=1 pound (Ib.) 
2000 pounds=1 ton (T.) 


TIME 
60 seconds (sec.) =1 minute (min.) 12 months=1 year (yr.) 
60 minutes=1 hour (hr.) 365 days=1 year 
24 hours=1 day (da.) 366 days=1 leap year 
7 days=1 week (wk.) 10 years=1 decade 
30 days=1 month (mo.} 100 years =1 century 
LIQUID MEASURE DRY MEASURE 
4 gills (gi.)=1 pint (pt.) 2 pints (pt.)=1 quart (qt.) 
2 pints=1 quart (qt.) 8 quarts=1 peck (pk.) 
4 quarts=1 gallon (gal.) 4 pecks=1 bushel (bu.) 
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295. How to Direct Your Own Review Work. (SILENT 

Reaping.) In order to do good work in arithmetic you 
must make sure really to understand each new topic as 
you study it for the first time. You must also keep from 
forgetting how to do many things which you may not have 
studied for a long time. 
_ An important question for all of us is: When I have 
forgotten how to work some kind of example or problem, 
how can I direct my own review work so that I can restudy 
and practice? The Pupil’s Self-Help Index on pages 471- 
478 will direct you to articles for study and practice. 

The article numbers in heavy type (Art. 214) refer to 
articles to study in order to understand how to do some- 
thing. The other article numbers refer to good material 
for practice. 


ESSENTIALS OF WHOLE NUMBERS 


Few business men are willing to excuse mistakes in add- 
ing, subtracting, multiplying, and dividing whole numbers. 


Every seventh-grade pupil should make sure that he can 
work with whole numbers accurately and easily. 


Tests in Whole Numbers Arts. 3, 115 
Addition ‘ 
783 Six Trouble Spots Art. 214 
49 Easy Practice Arts. 215, 216 
856 Harder Practice Art, 217 
3 How to Check Arts. 29, 236 


471 
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Subtraction 
Gisbirnet: Easy Practice 


41372 


19006 Harder Practice 
SS How to Check 


Multiplication 
Multiply: Easy Practice 


8707 , 
609 Harder Practice 


How to Check 


Division Easy Practice 
The Steps in Long Division 
94) 97807 Finding Quotient Figures 
Zero in the Quotient 
Final Practice 
How to Check 
Words Often Used with Whole Numbers 


Arts. 219, 221 


Eight Questions on Subtraction Art. 220 


Art. 222 
Arts. 29, 236 


Arts. 224, 226 


“Hard Spots” in Multiplication Art. 225 


Arts. 227, 228 
Arts. 29, 236 


Art. 230 
Art. 231 
Arts. 232, 233 
Art. 234 
Art. 235 
Art. 236 
Art. 238 


FRACTIONS AND MIXED NUMBERS 


There are many examples and problems in this book which 
use fractions and mixed numbers. If you need to review 


fractions, this Index will help you to find the right kind of 


material to use. 


Tests in Fractions and Mixed Numbers 


Addition Common Denominators 


Reduction of Answers 


How to Add Mixed Numbers 
Practice 


Arts. 4, 1 16 


Arts. 240, 241 

Arts. 242, 243, 
244, 245 

Art. 246 

Art. 247 
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Subtraction © Common Denominators Art. 249 
Easy Practice Art. 250 

63-36 = How to Subtract Mixed 
Numbers Art. 251 
Harder Practice Art. 252 


Multiplication How to Multiply Fractions Arts. 254, 255 
Changing Mixed Numbers to 


23 X63 = Improper Fractions Arts. 256, 257 
Cancellation Arts. 258, 259, 260 

How to Multiply Mixed Numbers Arts. 261, 262 

Division How to Divide Arts, 264, 267 


Practice in Inverting Divisor Art. 265 


Ae Practice with Fractions and 
Mixed Numbers Art. 266 
Mixed Practice with Fractions Art. 268 


Words Often Used with Fractions Art. 238 


DECIMAL NUMBERS 


Decimal numbers appear frequently in the business uses 
of arithmetic. Seventh-grade pupils should clearly under- 


stand and work accurately with the kinds of decimal num- 
bers in this book. 


Tests in Decimal Numbers ATts..o, LI7 
Addition and Subtraction 


3.81 —7.06 = 


The “Hard Spot” in Addition 
and Subtraction Art. 270 
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Multiplication 
Multiply: 


4.76 How to Multiply Art. 271 
x2.09 


Division 
How to Check Decimals Art. 236 


DENOMINATE NUMBERS 


Denominate numbers are used to measure most of the 


things we buy and use in every day life. 


Tests on Denominate Numbers Arts. 6, 7, 119, 120 
Changing the Forms of Denominate Numbers Arts. 274, 275 
Addition 


4 lb. 8 oz. 
6 lb. How to Add Arts. 276, 277 


| 2b. 14 oz. 


Subtraction 


8 hr. How to Subtract Art. 278 
2 hr. 45 min. 


i 


Multiplication 
4/9” The “Hard Spot” in 
x7 Multiplication Art. 279 


Division 


Jaw. 2k | The ‘Hard Spot” in 
8)6 bu. 2 pk. Division Art. 280 
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PERCENTAGE 


Problems using per cents are one of the main topics of 
seventh-grade arithmetic. Almost everyone thinks that 


seventh-grade pupils should understand the uses of per- 
centage very well indeed. 


Informal Tests 
Changing Forms of Numbers Arts. 8, 118 
Judgment Tests Arts. 9, 118 
Ability to Use Percentage Arts. 10, 118 
Changing Per Cent to Fractions Art. 23 
Fraction-Decimal-Per Cent Chart Art. 287 


Finding a Per Cent of a Number 


Find 25% of | How to Find a Per Cent of a 
248 Number Arts. 288, 289 


Finding What Per Cent One Number Is of Another 


62 is what How to Find What Per Cent 
per cent of One Number Is of Another 
248? Arts. 290, 291, 292 


Finding 100%, or the Whole, when a Per Cent is Known 


62 is 25% of 


Important Study and Prac- 
a number. 


tice References Arts. 21, 22, 2 
Problems Art. 27 


What is the 
number? 


Drills and Problems on the Three Uses of 
Percentage . Arts. 28, 32, 69, 
70, 177 
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MENSURATION 


Tests on Finding Areas 
Words Used in Mensuration 


Kinds of Measurements 
Linear Measure 


Changing Distances from One Unit to Another 


Scale Drawing 


Finding Areas 
Rectangles and Parallelograms 
The Right Triangle 
Any Triangle 
Finding Volumes of Rectangular Solids 


How to Find Volumes 
Names of Important Types of Solids 


The Circle 


Important Facts about the Circle 
Finding the Area 


The Angle as a Measure of Direction 


The Protractor 
The Compass 


Mixed Practice 


Whenever you are troubled about your work in mensura- 
tion, you will find the Index below useful in directing you 
to the right things to study and practice. 


PUPIL’S SELF-HELP INDEX 


Arts. 11, 122 
Art. 282 


Art. 78 
Arts. 82, 83 


Arts. 79, 80 
Arts. 84, 85 


Arts. 93, 94, 283 
Arts. 95, 284 
Arts. 96, 284 


Arts. 129, 130, 285 
Art. 125 


Arts. 99, 100, 101 
Arts. 102, 103 


Arts. 188, 189, 192, 
193, 199 

Arts. 190, 191 

Art. 196 


Arts. 134, 183 
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USES OF ARITHMETIC 


The Index below contains references to important uses 


of arithmetic in everyday life. 


Electric and Gas Meters 
Checks and the Checking Account 


Savings Bank Accounts 

Accuracy in Making Change 

The Family Budget 

Commission 

Interest and the Interest Formula 


The Amount 

The Interest Table 
- Promissory Notes 
Bank Discounts 
Graphs 

Interest in Business 
Finding the Rate 
Profit and Loss 


Arts. 38, 39, 40, 41 

Arts. 51, 52, 53, 54, 
56, 57, 58, 59 

Arts. 63, 64, 65 

Arts. 66, 67 

Artsstiae 

Arts. 109, 110 

Arts. 140, 142, 1438, 
144, 146 

Art. 145 

Arts. 150, 151, 152 

Arts. 154, 155 

Arts. 156, 157 

Arts. 165, 166, 167, 168 

Art. 171 

Arts. 172, 178, 174 

Arts. 178, 179, 180 


Discounts (cash, quantity, trade, special-sale) Art. 293 


USING ARITHMETIC TO SOLVE PROBLEMS 


Practice in problem solving while in school will aid you 


better to use your knowledge of arithmetic to help solve 
your own problems when you are grown up. 


How to Solve Problems. Arts. 18, 105, 203 


General Practice. The Problem Scales. Arts. 20, 33, 48, 60, 
74, 92, 106, 128, 186, 149, 161, 176, 184, 204. 
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PRACTICE TO KEEP FROM FORGETTING 


It is not enough for seventh-grade pupils to “have the ~ 
right idea.’””? They must be skillful and accurate in doing 


actual work. The articles listed in this section are good 
ones to use for practice. 


Self-Testing Drills. Arts. 17, 26, 31, 37, 42, 50, 55, 62, 68, 76, 
87, 98, 104, 108, 112, 126, 132, 138, 141, 148, 153, 160, 170, 175, 
182, 186, 195, 202, 207, 210 

Rapid Oral Drills. Arts. 25, 35, 49, 61, 75, 86, 97, 107, 131, 
133, 137, 147, 159, 169, 181, 194, 205, 206, 208, 209 


INVENTORY DRILL ON USEFUL FACTS AND IDEAS 


Any seventh-grade pupil who can do the work in the ar- 
ticles listed below can feel confident that he understands 


the facts and ideas he is expected to have mastered by the 
end of the seventh grade. 


Arts. 14, 44, 77, 113, 121, 139, 164, 187, 211 


MISCELLANEOUS 
Checking for Accuracy Arts. 12, 29, 30, 34, 36, 123, 236 
The Formula Arts. 88, 89, 90, 91, 100, 143, 144 
Factors Art. 46 


Estimating Arts. 47,48, 73, 124, 158, 200, 237 


GENERAL INDEX 


(References are to pages.) 


Accounts, checking. See Checking 
accounts 

Acute angles, 154, 354 

Addition, checking of, 47; review of 
the uses of, 235-236; Self-Help 
Lessons on: 388-391 (whole num- 
ber), 415-420 (fractions), 436 
(decimals), 441-443 (denominate 
numbers) 

Altitude, 152, 155, 447 

Amount, meaning of, 254-255; prac- 
tice in finding the, 256-258 

Angles, acute, 154, 354; construc- 
tion of, 352-354; measuring, 349- 
351; obtuse, 154, 354; right, 152, 
154; straight, 354; vocabulary of, 
357 


Angular measurement, 345-356; re- 
view of, 362-365 

Angular motion, 345-346, 355 

Arc, defined, 347, 355 

Area, measurement of, 130; of 
circles, 166-170; of parallelo- 
grams, 154-156; of rectangles, 
152-153; of triangles, 156-159; 
Self-Help Lessons on, 446-448 

Average, illustrated, 414 


Bank discount. See Discount, bank 

Banking and banks. See Checking 
accounts; Savings accounts 

Bar graph, the, 292-294 

Base, of a figure, defined, 447 

Bonds, 309-318 

Budgets, 119-123 


Capacity, defined, 131 
Capital, defined, 308-309 
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Change, making, 110-113 

Checking accounts, 78-87, 90-95; 
balancing, 90-94; Self-Help Les- 
sons on, 462 

Checking for accuracy, new meth- 
ods of, 47-49 (integers), 56-57 
(fractions), 59 (percentage); 
practice in, 185-186, 337-338; 
Self-Help Lessons on, 410-411, 
tests on, 17, 211; value of, 49 

Checks (bank), 83-84, 85-87, 94-95; 
indorsing, 85-86; Self-Help Les- 
sons on, 462 

Check stubs, 83-84, 91-93 

Circle, area of the, 166-169; circum- 
ference of the, 163-165; facts 
about the, 161-163, 347, 354 

Circle graph, the, 294-295 

Circumference, defined, 161, 355; 
formula for finding, 164 

Class records, comparing, 230 

Commission, 179-184 

Common denominator, defined, 414; 
rule for finding, 415 

Common fraction, defined, 414 

Compass, the magnetic, 359-362 

Cube, defined, 216 

Cubic measure, table of, 470. See 
also Volume 


Decimals, defined, 414; location 
tests on, 7-8, 195-196; review of, 
228, 375; Self-Help Lessons on, 
436-439 

Degree (angular measurement), 347- 
348 

Demand notes. See Promissory 

notes 
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Denominate numbers, defined, 414; 
tests on, 10-11, 205-206; review 
of, 378-379; Self-Help Lessons 
on, 439-445 

Denominator, defined, 414 

Deposit book, 81 

Deposit slip, 80 

Diameter, defined, 161, 355 

Dimensions, defined, 446 

Discount, bank, 277-279; cash, 
quantity, trade, special sale, 460- 
461 

Dividends, stock, 310-311 

Division, checking of, 411; drill on, 
281; review of the uses of, 239- 
241; Self-Help Lessons on, 401- 
409 (whole-number), 481-435 
(with fractions), 438-439 (with 
decimals), 4388-439 (with denomi- 
nates) 

Drawing to scale. 


ing 
Drills. See Oral Drills and Self- 
Testing Drills 


See Seale draw- 


Electric meters, 61-63; problems on, 
64-65 

Equations, 145-147 

Estimating answers, practice in, 30- 
31, 76-77, 122-123, 218, 280; 
Self-Help Lessons on, 412-413; 
tests on, 212, 366 


Face value, defined, 273-274 

Factors, 73-74, 223-224 

Formula, the, 144-149; for area of 
a circle, 166-167; for area of a 
parallelogram, 154; for area of a 
rectangle, 153; for area of tri- 
angles, 156, 158; for circumfer- 
ence of a circle, 164; for interest, 
251-254; for rate of interest, 312- 
314; for volume of a rectangular 
solid, 221-222 

Fraction-decimal-per cent chart, 
451 
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Fractions and mixed numbers, 
checking, 56-57; location tests 
on, 5-6, 193-195; reviews of, 227, 
374; Self-Help Lessons on: 415- 
420 (addition of), 420-423 (sub- 
traction of), 424-431 (multipli- 
cation of), 431-435 (division of) 


Gas meters, 65-66; problems on, 
66-67 

Graphs, 290-303. See also Circle 
graph, Bar graph, Line graph, 
Picture graph 


Improper fraction, defined, 414 

Indorsement, of a check, 85-86, of a 
promissory note, 274 

Integers, checking of, 47-49; de- 
fined, 414; location tests on, 3-5, 
192-193; review of, 373-374; Self- 
Help Lessons on, 388-409 

Interest, 103-108, 242-247, 250, 251- 
258, 277-279, 307-318; formula 
for, 251-254; Self-Help Lessons 
on, 460 

Interest slip, 105. 

Interest tables, 263-265; using, 262, 
266-270 

Interest term, defined, 101 

Investments, 243-246, 307-318 


Kilowatt-hour, 62 


Leg (of an angle), defined, 356 
Linear measures, 130, 132-141, 161- 
166; table of, 470 
Line graph, the, 296-297 
Location Tests, explained, 2-3, 191- 
192; in decimals, 7-8, 195-196; in 
fractions and mixed numbers, 
5-6, 193-195; in integers, 3-5, 192- 
193; in percentage, 197-203 
Lowest terms, explained, 416 


Maker (of a note), defined, 273 
Margin, defined, 325 
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Measurement, 130-141, 152-159, 
161-170, 220-225, 229, 334- 336, 
345-356; tests on, 8-9, 14-16, 203- 
204, 208-210. See also Angles, 
Angular Measurement, Area, 
‘Volume 

Mensuration. See Measurement 

Meters. See Electric meters, Gas 
meters 

Mixed number, defined, 414 

Monthly statement, 31-82 

Multiplication, checking of, 48, 
410; review of the uses of, 237- 
239; Self-Help Lessons on: 396- 
400 (whole-number), 424-431 
(with fractions) ,437 (of decimals), 
444 (of denominate numbers) 


Numerator, defined, 414 


Oblique triangles, 157 

Obtuse angles, 154, 374 

Oral drills, 41, 58, 77, 98, 125-126, 
159, 177, 225, 233, 258, 282, 304- 
305, 332, 357, 376-377 

Overdrawing (of an account), 86 

Overhead, 324 


Parallel lines, defined, 447 

Parallelogram, area of a, 154-156, 
447-448, defined, 447 

Par value, 308 

Payee (of a note), defined, 273 

Per annum, explained, 460 

Perimeter, defined, 446 

Percentage, checking, 59; reviews 
of, 43-46, 115-119, 228-229, 249, 
320-323, 370-380; Self-Help Les- 
sons on, 450-461; tests on, 11-13, 
197-203; third use of, 34-40 

Perpendicular, meaning of, 152, 
355 

Pi, defined, 163 

Pictogram. See Picture graph 

Picture graph, the, 297-298 

Principal, meaning of, 101, 310 
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Prisms, explained, 214-215 

Problem Scales, explained, 32; list 
of: I, 32-34; II, 54-55; III, 68-70; 
IV, 96-97; V, 123-124; VI, 150- 
151; VII, 174-177; VIII, 218-220 
IX, 231-232; X, 260-262; XI, 
284-285; XII, 319-320; XIII, 
335-336; XIV, 371-372 

Problem solving, helps in, 29-32, 
171-174, 217-218, 369-370 

Proceeds, defined, 278 

Profit and loss, 323-331 

Progress Chart, explained, 25-27; 
blank charts, 483-488 

Promissory notes, 271-276 

Protractor, defined, 349; use of, 
349-353 


Radius, defined, 161, 354 

Rate, interest, 243-246, 311-317; 
formula for, 312-314 

Reciprocal, defined, 414 

Rectangle, area of a, 152-154, 447- 
448; defined, 447 

Rectangular prisms and solids. See 
Solids 

Retail price, explained, 461 

Reviews (other than Self-Help Les- 
sons), of angular measurement, 
362-365; of decimals, 228, 375; of 
denominate numbers, 378-379; of 
fractions, 227, 374; of integers, 
373-374; of mensuration, 229, 
334-335; of percentage, 34-40, 43- 
46, 115-119, 228-229, 249, 320- 
323, 379-380; general, 19-23, 71- 
72, 128-129, 187-189, 227-229, 
235-241, 286-289, 339-3438, 373- 
375, 381, 383-386 

Review Tests, on checking, 17, 211; 
on denominate numbers, 10, 205- 
206; on estimating, 212, 366; on 
mensuration, 14-16, 208-210: on 
percentage, 11-13; on tables of 
measure, 8-9, 203-204 

Right angles, 152 
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Savings accounts, 100-110; com- 
puting interest on, 103-108 

Scale drawing, 138-141 

Self-direction, 366-367 

Self-Help Index, explained, 19, 471 

Self-Help Study and Practice Les- 
sons, explained, 3, 387 

Self-Testing Drills, explained, 24- 
27; list of, 1, 28; 2, 42; 3, 50; 4, 
60; 5; 67; 6, 783.7, 8838, 995 9, 
118; 10, 126; 11, 143; 12, 160; 13, 
170; 14, 178; 15, 186; 16, 216; 17, 
226; 18, 234; 19, 217; 20, 259; 21, 
270; 22, 282; 23, 305; 24, 318; 25, 
333; 26, 338; 27, 358; 28, 368; 29, 
377; 30, 382 

Selling price, 325 

Semicircle, defined, 356 

Solids, 214-216, 449; measurement 
of, 220-224, 449-450 

Square, defined, 446 

Square measure, 153-154; table of, 
470 

Standards, for Location Tests, ex- 
plained, 3-4; for Problem Scales, 
explained, 32; for Self-Testing 
Drills, explained, 25-26 

Statement, monthly, bank, 81-82 

Stocks, 308-309 
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Stubs, check, 83-84, 91-93 

Subtraction, checking of, 48, 410; 
review of the uses of, 236-237; 
Self-Help Lessons on: 392-395 
(whole-number), 420-423 (with 
fractions), 436 (with decimals), 
443 (with denominate numbers) 


Tests. See Location Tests, Review 
Tests, Self-Testing Drills, True- 
False Tests 

Time notes. See Promissory notes 

Triangle, area of a right, 156-157; 
area of any, 157-159; the oblique, 
157; Self-Help Lessons on, 448 

Triangular prisms. See Solids 

True-False Tests, 141-142, 286-289 


Vertex, defined, 354 

Vocabulary, of arithmetic, Self- 
Help Lessons on, 414, 446-447 

Volume, measurement of, 131; of 
rectangular solids, 220-224; Self- 
Help Lessons on, 449-450 


Wholesaler, explained, 461 
Yield (on bonds), 310-311 
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